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(57) ABSTRACT 

The invention relates to the use of a Superagonistic mono 
clonal antibody (mAb), which is specific for a naturally 
costimulatory receptor expressed on T cells, or a mimicry 
compound thereto, for producing a pharmaceutical compo 
sition for the treatment of diseases occurring with lacking 
costimulability of T cells, in particular of the B-CLL. 
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FG. 6 Allogene gemischte Lymphozytenkultur (MLR) 
isolation von PBMC eines B-CLL Patienten MLR 

Medium - 

Stimulator. 1x10" . Responder 4x10 r 4Tage is a 
SuperMAB isolation der BZellen" allogene TZellen 

(ex vivo B) (SuperMAB+ a.CD40L) Mitomycin 

2 Tage 5 Tage 
FN-y (Oberstand) 

  



0.122410 A1 Patent Application Publication May 31, 2007 Sheet 7 of 12 US 2007/ 

isolation yon PBMC. ( und B) Autologe gemischte Lymphozytenkultur (MLR) F.G. 7 

- MR 
Medium n R O5 

Stimulator: 1x10 esponder: 1X1 SuperMAB 4Tage, isolation der Bizelen Autologe Zellen + L-2 
(ex vivo B) --> (SuperMAB + c,CD40L) Mitomycin 

Tage 

FN-y (Sup) 5 Tage 

7 Tage Autologe 3H 
sk T-Zelle Tumor 

Antigen 

1Tag: Kultur 
Ohne L-2 

3h CTL-assay: 

Effektor-Zelten Target-Zellen 
3 x10'. T + 15x10 ex vivo B 
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FG, 8 

SuperMAS (i) Expansion derr Zelen? 

l 
Autologe T-Zelle: CD28 1. Tumor- tumorspezifisch 

CD40-Ligand Antigen - 

. . g) is 

CD86 
CD40- CD40 (3tnduktion der CDas 
tigand. - - - Expression -- - - 

(2) Induktion der CD40. (3) Verbesserung der . 
ligand Expression? APZ-Funktion? 

CS) Elimination der 
B-Cll B-Zellen? 
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As-Sequenz der HC von TGN1412 inklusive Leaderpeptid 
Adv. - (p. 

SGVHTFPAVLQssGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVes KYGPPCPSC 
PAPEFLGGPSVPLFPPKPKDTLMISRTPEVTCVVVDvSQEDPEvrwYVDGVEVHNARTKP 4. 

Q - REEQFNSTYRVVSVLIWLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPR2PQVYTLPP Cl ao 
SQEEMTKNQVSLTCVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKS (see n-) 
RWQEGNWFSCSVMHEATHNATQKSFSLSLGK 

Mögliche Warianten am C-Terminus (keine Beeinträchtigung der Funktion) 

(...) BLGK oder (...) SLGKK oder (...) SLG 

Leaderpeptid 

MGNSCIILFLVATATGVHS CSé6. so Mo: lo) 

1, a 3. 
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- a -- - 
MGWSCIILFLUATATGVHSDIOMTOSPSSSASVGDRVTITCHASONIYVWLNYCKPGKA l/ C 
PKLLYKASNLHTGVPSRFSGSGSGTDFTLTLSSLQPEDFATYYCQQGQTYPYTFGGGTKVE és f AD 

IkkTVAApsvPIFPPSDBOLKSGTasvvcLLNNFYPREAKVQWKVDNAOSGNSQESVTEQD 25) 
SKSTYSLSSTLTLSKADYEKHKWYACEWTHOGLSSPWTKSFNRGEC S. C (C 

Leaderpeptid 

MGSCIILFLVATATGVis (ges. As so 2s) 

Ra (3b 
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DNA-Sequenz der LC Yon TGN1 412 inklusive introns. UTRs und Leaderpeptid 

35 
42 
48 
5. 
6. 
65. 
2. 
B. 

84). 
90 
95. 
O2 
l8l. 
41 

20. 
2 Sl 
l32. 
38. 
AA 
S. 
56 
162l 
58. 

Pos. 2l at : ,- 

99tacCSSge caaccticacci atgggatgga. Ctacagstaa. 
gaC2tcCact 
CCatCatec 
aaCatt tatg 
atctatalagg 
Sgsacaga CC 
tgttcaa.cagg 
e.gtgagtegt 
Stggcoat to 
CCC agaatgg 
gaaggagga. 
taattaccts 
gcaaacaa.ca 
Ccticaggaiac 
aatctggaac 
talagtega a 
aggaCagcaa. 
acgaga ataca 
caaagtagott 
ee aged tigac 
eaegeggtc 
tgCtaatgtc. 
tetGo Catt 
3.claaata g 
ttaccata, 
cagccCCtg 
ctica tagtec 
tgaga at Caa 

ggggcticaca 
tegeettee 
tgeetgeatec 
Cltggittaaa 
ct tcCaacct 
CC a CCGCCaC 
gbt caaac ta. 
acgc.ca.gcaa. 
tittgCCtaala 
Ctgcaaagag 
agaia actic&a 

gtag Caggct 
Cecca caggit 
tg tagg agaC 
Ctgg taccag 
gcacacaggg 
Gat Gag Cagt 
to cata cacg 
gcttgata to 
geattgaett 
OCCaCBala 
aaCatCalaga 

gcts atcat 
tgaggtetgg 
gtgcatecy 
agag teacea 
Cagaaac Cag 
gcc Cat Gaal 
Ctgcaadotg 
bit.oggeggag 
gaattictaala 
tactgcaa.g. 
adaatttaga 
taaataC 

ggataagcai gotgttctic S Ct9ticcot 
Caccca aggg 
tgttggctsoa 
eg.cetctgtc. 
ggtggataac 
gg acagota,CC 
caaagttcac 
Caa.ca99gge 
ooccitcc cat 
etc.ca.getical 
ggaggagaal. 
aataa att 
tagt Gatcot 
catcotcCgc 
ggCCatgga. 
ttittaag: 
CCaaagcaaa 

Caga act ttg 
ocatctgtot 
gtgttgecte 
gceeteeaat 
taCag CCCa 
gcctg.cgaag 
gag tittaga 
cetteegcc. 
to bittcacct 
gaataaataal 
atctgttgtt 
aaggcgCatal 
aaga cagt cc 
gSagaga Citt 
tgacaggtot 

tact taaac 
toatctt.cco. 
tgastaaeet 
CSSgta actC 
gCagcacCC 
tCaGGGatica 
ggaga agg 
ce accct tt 
caccCCCCtc. 
agtgaatclict 
ttacCalactal 
accatttata 
GGCC adaC 

gct tcc titgt 
taaagtdata 

cctcttcttg 
acatatabat 
acateeagat 
teacttgcca 
ggaaag.cCCC 
ggttcag tag 
aadattgc 
SSacca-agg t 
Ctctgagggg 
teagaaaage 
3Ottataa. 
gct CCCtggt 
BaCat SCCC 
accatcc tist 
goo abtotgat 
cratcc.eaga 
cCaggaat 
gacgctgagc 
giggestgagc 
(cCCCCaCGC3, 
ttcCacagas 
ctdetecttg 
tgcaccitgttg 
C. CastttCt. 
aalaa CatCG 
CCaCaagcc. 
titteecc tec 
tattoo bittga 

ttcetgeage ecggggga to c 

Leader-Codon 
Codon (leader mit lintron I) 

Pos. léO gac: ... WIR-Codon 

Pos, ll 64 tigt 

POS 

: letztes Kappa-Ronst - Codon 

1167 tag: STOP 

1 a 34 

gtagcaa.ca9 
ggetge caat 
gaaccag tet 
tgcCaetcaa. 
tals.gctCCtg 
Caggga tot 
a 3G tact a G 
gaagatcaaa 
gtcggatgad 
agcaaag OC 
ggaaag.999 
ctCctugClta 
9C9 atcatCc 
ttgcttctitt 
gagcagttga 
gaggeeaaag 
teacagagc 

aaag CagaCt 
tgCCOgtCa 
cCCCtCagcC 
acctaccc.c 

getttaaeta 
gtttcticlict 
Cttata aggg 
tCattitta, 
cCt9tcCtca 
totagcaa.gc.c 
ttcaatticed 

Pos. 157 to c : )etztes Leader 

Pos. 478 aaa; letztes WLR-Codon 
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USE OF AN ACTIVE SUBSTANCE BINDING TO 
CD28 FOR PRODUCING A PHARMACEUTICAL 

COMPOSITION FOR THE TREATMENT OF B-CLL 

STATEMENT OF RELATED APPLICATIONS 

0001. This application is a continuation of co-pending 
U.S. patent application Ser. No. 10/988.207, filed Nov. 12, 
2004, which is incorporated herein by reference in its 
entirety. 

FIELD OF THE INVENTION 

0002 The invention relates to the use of an active sub 
stance for producing a pharmaceutical composition for the 
treatment of chronic lymphocytic leukemia of the B-cell 
type (B-CLL). 

BACKGROUND OF THE INVENTION AND 
PRIOR ART 

0003 For understanding the invention, firstly the follow 
ing terminological background is important. The activation 
of resting T cells for proliferation and functional differen 
tiation firstly requires the occupation of two Surface struc 
tures, so-called receptors: 1. of the antigen receptor having 
a different specificity from cell to cell and being necessary 
for detecting antigens, for instance viral fission products; 
and 2. of the CD28 molecule equally expressed on all resting 
T cells with the exception of a sub-group of the CD8 T cells 
of man, the CD28 molecule naturally binding to ligands on 
the surface of other cells of the immune system. This is the 
"costimulation of the antigen-specific immune reaction by 
CD28. In a cell culture, these processes can be simulated by 
occupation of the antigen receptor and of the CD28 mol 
ecule with suitable monoclonal antibodies (mAbs). In the 
classic system of costimulation, neither the occupation of 
the antigen receptor nor that of the CD28 molecule alone 
will lead to a T cell proliferation, the occupation of both 
receptors is however effective. This observation was made in 
T cells of humans, mouse and rat. 
0004 There are however also known CD28-specific 
mAbs that can initiate the T cell proliferation without 
costimulation. Such a Superagonistic, i.e. independent from 
the occupation of the antigen receptor, activation of resting 
T lymphocytes by CD28-specific mAbs is known in the art 
from the document Tacke et al., Eur. J. Immunol., 1997, 
27:239-247. According thereto, two types of CD28-specific 
monoclonal antibodies having different functional properties 
are described: costimulatory mAbs costimulating the acti 
Vation of resting T cells only with simultaneous occupation 
of the antigen receptor, and Superagonistic mAbs, which 
can activate T lymphocytes of all classes in vitro and in the 
test animal for proliferation without occupation of the anti 
gen receptor. From the documents DE 197 22 888 and 
PCT/DE03/00890 are also known CD28-specific mAbs, 
which efficiently activate T lymphocytes in vitro as well as 
in vivo without TCR stimulation, i.e. which act “superago 
nistically’. The mabs, at least those, which are directed 
against human CD28, are also called SuperMAbs. 
0005. The chronic lymphatic leukemia of the B-cell 
series (chronic lymphocytic leukemia of the B-cell type, 
B-CLL) is with an incidence of 3 per 100,000 inhabitants the 
most frequent leukemia of adults (Landis et al., 1999). The 
disease is characterized by a progressive accumulation of 
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malignant monoclonal B lymphocytes in the blood, lymph 
nodes, liver and bone marrow. With progressing disease, the 
lymphocyte count in the blood will be increased, lymph 
nodes, liver and spleen will become enlarged, and an anemia 
and thrombocytopenia will occur (Caligaris-Cappio, 2000; 
Rozman and Montserrat, 1995). A curative therapy of the 
B-CLL is not possible at present. 

0006 To the main complications of the B-CLL belong 
infections, for which can be blamed, among other reasons, 
the T cell defects or low T cell counts to be observed in many 
patients (Cantwell et al., 1997: Scrivener et al., 2003). 

0007. A limited function can further also be found in the 
tumor cells themselves. The property of the B-CLL B cells, 
to act as antigen-presenting cells (APCs) and to thus be 
detected and eliminated by tumor-specific T cells, is sub 
stantially limited. The reason for this, among others, is that 
B-CLL B cells do not express or only insufficiently express 
the natural CD28 ligands CD80 (=B7.1) and CD86 (=B7.2) 
at their cell surface. Thus the potentially tumor-specific T 
cells will obtain a single signal only for the interaction 
between the T cell receptor and MHC+tumor antigen and not 
the second costimulatory signal necessary for the full acti 
Vation of a T cell. As a Summary, this indicates that the 
immune system of B-CLL patients obviously is not capable 
of eliminating the tumor cells by itself. 

0008 One approach for therapy aims for improving the 
APC function of the B-CLL B cells and thus reinforcing the 
anti-tumor immune response of the patient. Various working 
groups have already tried to specifically activate B-CLL B 
cells and to thereby induce the expression of costimulatory 
ligands. They were Successful in expressing, by gene trans 
fer, the B cell stimulating CD40 ligand (CD40L) in the 
B-CLL B cells, and thus making possible the interaction 
between CD40L and the protein CD40 being present on all 
B cells (including the B-CLL B cells). The signal forwarded 
by CD40 into the cell interior led to the desired expression 
of the costimulatory ligand CD80 and CD86 (Kato et al., 
1998: Wendtner et al., 2002). The leukemia cells thus 
modified could now in fact act in a more efficient way than 
APCs, and were now also eliminated firstly in vitro by 
autologous T cells (Kato et al., 1998). The in vivo gene 
transfer of CD40L was also effective: it led in the patients to 
an increase in the T cell count as well as to a reduction of the 
leukemic cells (Wierda et al., 2000). This therapeutic 
approach does not influence, however, the above mentioned 
T cell defects of the B-CLL disease. 

0009. In the following is shown the bibliography of the 
above scientific literature. Caligaris-Cappio, F. Rev Clin 
Exp Hematol 4, 5-21 (2000); Cantwell, M. et al., Nat Med 
3, 984-989 (1997); Kato, K. et al., J. Clin Invest 101, 
1133-1141 (1998); Landis, S. H. et al., CA Cancer J Clin 49, 
8-31-(1999); Rozman, C. et al., N Engl J Med 333, 1052 
1057 (1995); Scrivener, S. et al., Leuk Lymphona 44. 
383-389 (2003); Wendtner, C. M. et al., Blood 100, 1655 
1661 (2002); Wierda, W. G. et al., Blood 96, 2917-2924 
(2000). 

TECHNICAL OBJECT OF THE INVENTION 

0010. It is the technical object of the invention to provide 
a pharmaceutical composition, by means of which B-CLL 
can be treated, and whereby simultaneously the immune 
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system weakened by the disease, in particular the T cell 
mediated cellular immunity, is generally improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a schematic representation of a dot-dot 
analysis showing B-CLL T Cell expansion upon induction 
with SuperMAB. 

0012 FIG. 2 is a schematic representation of a histogram 
showing the expression of CD4OL on T cells as a function 
of cell count. 

0013 FIG.3 are schematic representations of histograms 
showing the expression of B7.1 and B7.2 on B-CLL B cells. 
0014 FIG. 4 is a graphical representation showing the 
proliferation of SuperMAB B-CLL B cells and not-Su 
perMAB-pretreated B-CLL B Cells. 

0.015 FIG. 5A-5C are graphical representations showing 
the effect of SuperMAB pretreatment on activation and 
proliferation of autologous T cells. 

0016 FIG. 6. is a diagrammatic representation showing T 
cell proliferation as measured by the incorporation of 3H 
thymidine. 

0017 FIG. 7 is a diagrammatic representation showing 
stimulation cells cultivated with autologous cells in the 
presence of the cytokine, Interleukin 2. 

0018 FIG. 8 is a diagrammatic representation of the 
mechanism for the use of SuperMAB to activate tumor 
specific autologous T cells and to induce an elimination of 
tumor cells by an induction of costimulatory proteins on the 
surface of the antigen-presenting B-CLL B cells. 

0019 FIGS. 9A and 9B show the amino acid sequence of 
the heavy and light chains, respectively, of the monoclonal 
antibody, TGN1412. 

0020 FIGS. 9C and 9D are nucleotide sequences of 
cDNA’s coding for the heavy and light chain, respectively, 
of the monoclinal antibody, TGN1412, inserted into plas 
mids plNOH and pLNOK. 

BASICS OF THE INVENTION AND 
PREFERRED EMBODIMENTS 

0021 For achieving this technical object, the invention 
teaches the use of a Superagonistic monoclonal antibody 
(mAb), which is specific for a naturally costimulatory recep 
tor expressed on resting T cells, in particular a CD28, 
CTLA-4, ICOS or PD1-specific superagonistic mAb, or a 
mimicry compound thereto, for producing a pharmaceutical 
composition for the treatment of diseases lacking costimu 
lability of T cells, in particular of chronic lymphocytic 
leukemia of the B-cell type (B-CLL). Other diseases lacking 
costimulability of T cells are for instance agammaglobuline 
mia, selective immunoglobulin deficiencies, such as selec 
tive IgA deficiency, common variable immunodeficiencies 
(CVID), diseases, where compared to solid tumors such as 
lung carcinoma, the capability of tumor-specific T cells is 
limited due to the lack of expression of costimulatory 
ligands on tumor cells, to cytotoxically react against the 
tumor cells, and where T cells are made capable, by Super 
agonistic CD28 stimulation, to cytotoxically react. 
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0022. The invention is based on the finding that with the 
use of the mab’s according to the invention a double effect 
so to speak is obtained. On the one hand, normal T cells, 
which are repressed because of the disease, are activated or 
expanded. Thereby, often highly critical infections can be 
prevented or reduced in the course of the disease. Simulta 
neously, the body-own immune system is excited to elimi 
nate the B-CLLB cells normally not or only weakly attacked 
by tumor-specific T cells. This is achieved in that the B-CLL 
B cells are activated to present a costimulatory ligand not 
normally expressed by them. Thus, the body-own tumor 
specific T cells reliant upon Such a signal are able to 
effectively attack the B-CLL B cells. 
0023. An mAb according to the invention can, for 
instance, be produced by immunizing a non-human mammal 
with CD28 or a partial sequence thereof, for instance the 
C-D loop, wherein from the non-human mammal cells are 
taken, and from the cells hybridoma cells are produced, and 
wherein the thus obtained hybridoma cells are selected such 
that there are contained mAbs Superagonistically binding to 
CD28 in their culture supernatant. However, other common 
methods for obtaining corresponding mAbs can also be 
used. Such as phage display or human-Ig transgenic mice. 
Suitable mab’s can also be produced by that B lymphocytes 
are selected, which superagonistically bind to CD28 or its 
C-D loop, and its expressed immunoglobulin genes are 
cloned. For ICOS, CTLA-4 and PD1 corresponding consid 
erations apply. 
0024. In principle, the mab’s used according to the 
invention may also be antibodies derived from the described 
mAbs, such as chimeric or genetically humanized antibod 
ies. 

0025. An active substance according to the invention 
binds to CD28, CTLA-4, ICOS or PD1, in particular CD28 
or ICOS, or to a partial sequence therefrom. The CD28 
partial sequence may for instance contain an amino acid 
sequence SEQ ID NO: 1, or 2-7, or 17, which is located at 
least in part in the region of the C-D loop of CD28. At one 
of the sequences with val at the 5' terminal, one or several 
amino acids of the sequence 8 may be connected in the order 
defined there. The loop is in the region with the sequence 
GNYSQQLQVYSKTGF. The binding may however also 
take place at other partial sequences of the region of the C-D 
loop, and reference is made to the definition of the region of 
the C-D loop. There are for instance also mentioned pos 
sible sequences from CTLA-4, ICOS and PD1. 
0026 Mimicry compounds according to the invention 
can be identified in a screening method, wherein a prospec 
tive mimicry compound or a mixture of prospective mimicry 
compounds are subjected to a binding assay with CD28, 
CTLA-4, ICOS or PD1 or to a partial sequence therefrom, 
for instance, as mentioned above, and wherein active Sub 
stances binding to CD28, CTLA-4, ICOS, or PD1 or to the 
partial sequence therefrom are selected, if applicable fol 
lowed by an assay for testing for Superagonistic stimulation 
of several to all sub-groups of the T lymphocytes. In the case 
of a mixture, it will be suitable to perform a deconvolution. 
Among the selected mimicry compounds, so to speak a 
ranking according to the selectivity and/or affinity may take 
place, with highly affinitive active Substances being pre 
ferred. 

0027. The mab may, for instance, be obtained from 
hybridoma cells, as filed under the DSM numbers DSM 
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ACC2531 (mAb: 9D7 or 9D7G3H11) or DSM ACC2530 
(mAb: 5.11A or 5.11A1C2H3). The mAb or the mimicry 
compound preferably contains one or several sequences 
SEQ ID NOS: 9, 11, 13 and/or 15, or one or several 
sequences SEQ ID NOS: 10, 12, 14 and/or 16, or one or 
several sequences 18 and/or 19, or sequences being homolo 
gous thereto. 
0028. Another mAb TGN1412 with improved properties 
suitable for the purpose of the invention contains as the 
variable region of the heavy chain (VHC) the amino acid 
sequence of FIG. 9a and as the variable region of the heavy 
chain the amino acid sequence of FIG. 9b. The leader 
peptides cited in FIGS. 9a and 9b are irrelevant for the 
function of the mab and solely serve for making the passage 
of the antibodies through the cell membrane easier. The 
variants of the C terminus shown in the figures do not lead 
to a change in the function of the antibodies. 
0029. The invention further relates (among other coun 

tries, for the U.S.A.) to a method for the treatment of in 
particular B-CLL, wherein either to a patient is administered 
a pharmaceutical composition comprising a Superagonistic 
monoclonal antibody used according to the invention or a 
mimicry compound thereto and galenically prepared for a 
defined and employed dosage form, for instance IV injec 
tion, or from a patient is taken a body liquid (=cell Suspen 
sion), in particular blood, comprising T lymphocytes and/or 
forerunner cells thereto, the body liquid, if applicable after 
a preparation step, is reacted with a Superagonistic mono 
clonal antibody used according to the invention or a mimicry 
compound thereto, and the thus treated body liquid is again 
administered to the patient, for instance IV injected. 
0030. It may be advisable, prior to the treatment, to take 
a blood sample from a patient diseased with B-CLL, to 
cultivate in vitro PBMC's included therein, to incubate the 
culture with mAbs used according to the invention, and to 
determine the activation of T cells and/or the elimination or 
reduction of B-CLL B cells. With regard to a possible 
determination method, reference, for instance, is made to the 
embodiments, of course other usual determination methods 
and the means used therefor are also suitable. In so far, the 
invention also comprises a test kit for testing for the thera 
peutic effectivity of a prospective treatment of B-CLL with 
a pharmaceutical composition according to the invention 
with the following components: i) means for PBMC culti 
Vation in vitro; ii) a preparation comprising mAbs accord 
ing to the invention in a physiologically effective dose; iii) 
means for determining the T cell counts or the activation 
and/or means for determining the B-CLL B cell counts. 
0031. The administered daily dose for the indication 
B-CLL may be in the range of 0.1 to 50, preferably 1 to 10 
mg/kg body weight. 

0032. The invention finally relates to a method for reduc 
ing (in vivo) B-CLLB cells and expanding T cells in a liquid 
containing normal T cells, B cells and B-CLL B cells, 
wherein by interaction of the normal T cells present in the 
liquid with a Superagonistic mAb used according to the 
invention or a mimicry compound thereto, the normal T cells 
are activated or expanded, and wherein by interaction of the 
B-CLL T cells present in the liquid with the superagonistic 
CD28-specific mAb or the mimicry compound thereto or a 
Superagonistic mAb different therefrom or a mimicry com 
pound different therefrom are activated to the expression of 
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a CD40 ligand and if applicable expanded, wherein the 
activated or expanded B-CLL T cells carrying CD40 ligands 
induce the expression of CD86 and/or CD80 in B-CLL B 
cells carrying CD40, wherein autologous tumor-specific T 
cells are costimulatorily activated or expanded by the 
B-CLLB cells carrying CD86 and/or CD80, and wherein the 
activated tumor-specific T cells eliminate the B-CLLB cells. 

DEFINITIONS 

0033 Monoclonal antibodies (mAbs) are antibodies, 
which are produced by hybrid cell lines (so-called hybrido 
mas) typically generated by fusion of a B cell of animal or 
human origin producing antibodies with a Suitable myeloma 
tumor cell. 

0034. The amino acid sequence of human CD28 is known 
under the accession No. NM 006139. The amino acid 
sequence of human CTLA-4 is known under the accession 
No. L15006. The amino acid sequence of human ICOS is 
known under the accession No. AJ277832. The amino acid 
sequence of human PD1 is known under the accession No. 
U64863. 

0035) The C-D loop of CD28 comprises the amino acids 
43 to 70, in particular 52 to 66 of the above CD28 sequence 
(for numbering see also Ostrov, D. A., et al.; Science (2000), 
290:816-819). The term C-D loop will in the following also 
include any partial sequences therefrom. The term region of 
the C-D loop comprises in addition to or in lieu of the C-D 
loop spatially adjacent regions of the CD28. These are 
according to the above numbering system in particular the 
amino acids 78 (Tyr) to 87 (Thr). With regard to partial 
sequences in CTLA-4, ICOS and PD1 corresponding to the 
CD28 C-D loop, reference is made to the document DE-101 
60 516 A1, in particular FIG. 7 and text belonging thereto 
and sequence information given there. 
0036) A loop or a binding site arranged therein is freely 
accessible, if for a defined binding partner for the binding 
site in the loop there is no steric hindrance by the sequences 
or molecules following to the loop. 
0037 Activation and/or expansion of T cells is the 
increase of metabolic activity, enlargement of the cell vol 
ume, synthesis of immunologically important molecules, 
such as CD40 ligand, and initiation of the cell division 
(proliferation) upon an external stimulus. As a result, there 
are more T cells after the activation or expansion than 
before. 

0038 Homology is at least 70%, preferably at least 80%, 
most preferably at least 90% sequence identity on a protein 
level, a homologous protein or peptide binding a defined 
binding partner with at least identical affinity. Deviations in 
the sequence may be deletions, Substitutions, insertions and 
elongations. 
0039. A mimicry compound is a natural or synthetic 
chemical structure behaving in a defined binding assay as a 
defined mAb mimicried by the mimicry compound. 
0040. The term “mabs' comprises, in addition to struc 
tures of the conventional Fab/Fc type, also structures exclu 
sively consisting of the Fab fragment. It is also possible to 
use the variable region only, the fragment of the heavy 
chains being connected with the fragment of the light chain 
in a Suitable manner, for instance also by means of synthetic 
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bridge molecules. The term antibody also comprises (pos 
sibly complete) chimeric and genetically humanized anti 
bodies. 

0041 Superagonistic stimulation of the proliferation of 
CD28-specific T cells means that no costimulation, i.e. no 
further binding event in addition to a binding of an mAb or 
of a mimicry compound to CD28 is necessary for the 
stimulation or inhibition of the proliferation. 
0042. In the following, the invention is explained in more 
detail with reference to embodiments representing examples 
only. 

EXAMPLE 1. 

SuperMAB Induces the in vitro Expansion of 
B-CLL T Cells 

0043. In a first experiment, peripheral mononuclear cells 
were isolated from the blood (PBMC's) of a B-CLL patient, 
and 2x105 cells each were cultivated in 96-well microtiter 
plates at 37° C. either in medium only or in the presence of 
SuperMAB (0.5ug/ml in solution). After four days, the total 
cell count was determined in the Neubauer counting cham 
ber. Further, the cells were incubated with fluorescence 
marked monoclonal antibodies with specificity for CD19 (B 
cell marker) and CD5 (expressed on B-CLL B cells and T 
cells) and analyzed in the FACS. FIG. 1 shows a so-called 
dot blot analysis. Every dot represents an analyzed cell and 
is localized according to the expression of CD19 (x axis) and 
CD5 (y axis). R1 marks the population of the T cells 
(CD19-CD5+), R2 the population of the B-CLL B cells 
(CD19+CD5+). FIG. 1 shows that SuperMAB is capable to 
induce a massive expansion of the B-CLL T cells. Whilst in 
the processes “ex vivo” and “medium' the T cells represent 
only 3% and 8%, resp., of the total population, this portion 
increased in the SuperMAB-treated cells to 47%. The analy 
sis of the total cell counts showed that this is not only a 
relative, but also an absolute increase of T cells. Starting 
from 6x103 T cells/well (ex vivo) or 1.1x104 T cells/well 
(medium), resp., the addition of SuperMAB to the culture 
led to an increase to 7.4x104 T cells/well. In the 
SuperMAB cultures, not only a proliferation of the tumor 
cells could be avoided, but also a reduction of these cells by 
approx. 50% could be achieved. 
0044) In further experiments, it was investigated now 
whether the expansion of the T cells induced by SuperMAB 
is also accompanied by qualitative changes, and can at last 
strengthen the immune response in B-CLL patients. 

EXAMPLE 2 

0045 SuperMAB Induces the Expression of the B Cell 
Stimulating CD40 Ligand on the Surface of B-CLL T Cells 
0046. In earlier experiments it could already be shown 
that SuperMAB is capable to induce the expression of the B 
cell-stimulating CD40 ligand. It was now of interest whether 
this is also possible for T cells of B-CLL patients, and 
whether thus B-CLL B cells can be activated by a CD40L 
CD40 interaction (see above). As described above, PBMC's 
of a B-CLL patient were cultivated in the presence or the 
absence of SuperMAB and stained after one day with a 
fluorescence-marked antibody with specificity for CD40L. 
FIG. 2 shows a so-called histogram, in which the expression 
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of CD40L on the T cells (x axis: since PBMC's are a mixed 
culture, the T cells were limited before by a so-called 
“electronic gate') is shown as a function of the cell count (y 
axis). Compared to cells, which are only cultivated in 
medium, the T cells of the SuperMAB-treated culture 
showed a clearly stronger expression of CD40L. Thus, in 
principle the conditions are met that the T cells now express 
ing CD40L interact with the CD40 on the B-CLL B cells, 
and can thus induce the expression of costimulating ligands 
on these cells. 

EXAMPLE 3 

SuperMAB Induces the Expression of the 
Costimulating Ligand B7.2 on B-CLL B Cells 

0047 PBMC's of a B-CLL patient were cultivated as 
described above and stained after 4 days with fluorescence 
marked monoclonal antibodies with specificity for B7.1 and 
B7.2. The histograms in FIG. 3 show the expression of these 
two proteins on the B-CLL B cells: whilst SuperMAB only 
moderately induced B7.1 on these cells (histogram a), it 
could drastically increase the expression of B7.2 (histogram 
b). In order to be able to show that the induction of B7.2 is 
the consequence of the expression of CD40L on SuperMAB 
treated T cells shown in FIG. 2, in an additional process a 
blocking antibody (10 g/ml) with specificity for CD40L 
was given into the cultures. As a consequence of its ability 
to block the interaction between CD40L and CD40, thus the 
induction of B7.2 on B-CLL B cells should also be pre 
vented. The drastically reduced expression of B7.2 in the 
thus treated cells (histogram d) in fact shows that the 
blocking of CD40L prevents the induction of B7.2 on 
B-CLL B cells. This result thus provided the indirect proof 
that CD40L-expressing T cells activated by SuperMAB 
interact with CD40 on the surface of B-CLL B cells and can 
therefore induce the expression of costimulating proteins. 

EXAMPLE 4 

SuperMAB Improves the Antigen-Presenting 
Function of B-CLLB Cells (Allogeneic Mixed 

Lymphocyte Culture) 
0048. The decisive question whether the expression of 
costimulatory ligands on the B-CLL B cells also occurs with 
an improved antigen-presenting function, can only be 
answered by functional tests: in the mixed lymphocyte 
culture, T cells of a person (=responder cells) are cultivated 
together with so-called stimulator cells. The stimulator cells 
are mitomycin C-treated cells of a second not related person 
(=allogeneic donor), which differs in the expression pattern 
of the genes of the major histocompatibility complex (MHC) 
from the first person. The T cells detect the foreign MHC 
proteins together with the costimulating ligands on the 
surface of the stimulator cells and are excited to proliferation 
(because of mitomycin C treatment, the stimulator cells 
cannot divide anymore). After four days, the T cell prolif 
eration is measured by the incorporation of 3H thymidine 
(see FIG. 6). For answering the question, PBMCs of B-CLL 
patients were isolated and cultivated in medium or with 
SuperMAB (see above). After four days, the B-CLL B cells 
were separated from these cultures by magnetic separation, 
incubated with mitomycin C (60 ug/ml) for 1 h at 37°C., and 
served then as stimulator cells in the Subsequent mixed 
lymphocyte culture: For this purpose, 1x104 stimulator 
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cells were cultivated four five days with 4x104 T cells of 
an allogeneic donor (=responder cells), and the proliferation 
of the T cells was measured by the incorporation of 3H 
thymidine during the last 16 h (see FIG. 6). FIG. 4 shows 
that not-SuperMAB-pretreated B-CLL B cells (processes 
medium/ex vivo) can only cause a very weak proliferation of 
the indicator cells, which could substantially, i.e. by at least 
the factor 2, be increased by the addition of SuperMAB 
(process SuperMAB). By the addition of blocking mono 
clonal antibodies with specificity for B7.1 and B7.2 (5ug/ml 
each; process SuperMAB+ anti CD80/86), the proliferation 
could be reduced nearly to the level of the cells pretreated in 
the medium. As a Summary can be said that these results 
make obvious that SuperMAB improves the antigen-pre 
venting function of the B-CLL B cells by induction of the 
costimulatory proteins B7.1 and B7.2. 

EXAMPLE 5 

SuperMAB Improves the Antigen-Presenting 
Function of B-CLLB Cells (Autologous Mixed 

Lymphocyte Culture) 

0049. The aim of the immune therapy for B-CLL patients 
is to activate autologous (i.e. originating within the body 
itself) tumor-specific T cells by improving the antigen 
presenting function of the B-CLL B cells and to thus permit 
them to eliminate tumor cells (i.e. B-CLLB cells). By means 
of the so-called autologous mixed lymphocyte culture, the 
question was investigated whether SuperMAB has such 
properties. For this purpose, again PBMC's of a B-CLL 
patient were isolated and cultivated in medium or in pres 
ence of SuperMAB. The FACS analysis showed in this 
experiment, too, an induction of B7.1 and in particular B7.2 
in the SuperMAB-treated B-CLL B cells. After three days 
the B-CLL B cells were isolated from these cultures by 
magnetic separation, treated with mitomycin C and then 
used as antigen-presenting stimulator cells in the following 
autologous mixed lymphocyte culture: 1x104 stimulator 
cells were cultivated with 1x105 autologous T cells (=re 
sponder cells) in the presence of the cytokine Interleukin 2, 
in order to answer the following questions (FIG. 7). 
0050 Are B-CLL B cells from the SuperMAB process 
capable to activate autologous T cells and drive them to 
proliferation? The test system was here the 3H thymidine 
incorporation. Result: compared to the medium/ex vivo 
processes, the proliferation of the autologous T cells could 
be increased by a factor of 4, because of the pretreatment 
with SuperMAB (FIG. 5a). 
0051 Can the thus activated T cells produce the cytokine 
interferon-gamma? Interferon-gamma is produced, among 
other sources, by so-called effector T cells. To the effector T 
cells belong the cytotoxic T lymphocytes, which are capable 
to eliminate tumor cells. The concentration of interferon 
gamma in the cell culture Supernatant was determined by 
means of ELISA. Result: whereas in the processes medium/ 
ex vivo practically no interferon-gamma was produced, the 
responder T cells from the SuperMAB process could obvi 
ously be excited to the synthesis of this cytokine (FIG. 5b). 

0.052 Are the activated T cells capable to eliminate 
autologous tumor cells? For answering this question, 3x10 
4 responder T cells (=effector T cells in question) were 

isolated on day 8 of the mixed lymphocyte culture and 
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cultivated for 3 hours with 1.5x104 freshly isolated B-CLL 
B cells (=target cells). Then the incubation with the protein 
annexin V and a monoclonal antibody with specificity for 
CD19 took place. By annexin V, to which a fluorescence dye 
is coupled, apoptotic cells (these are cells, which have died 
because of a programmed cell death) can be analyzed by 
flow cytometry. An induction by treatment with SuperMAB 
of potent tumor-specific effector T cells and an increased 
death of tumor cells resulting therefrom should therefore be 
accompanied by an increase of the percentage of annexin 
V-positive cells in the FACS analysis. Result: in this test, 
too, the SuperMAB process showed the best result: in the 
processes medium/ex vivo, about 12% of the target cells 
(=CD19+tumor cells) could be stained with annexin V, in the 
SuperMAB process however more than 25% (FIG. 5c). 
0053) Obviously, by the use of SuperMAB, it is possible 
to activate tumor-specific autologous T cells and to induce 
an efficient elimination of the tumor cells. Presumably, the 
reason for this is an induction of costimulatory proteins on 
the surface of the antigen-presenting B-CLL B cells. The 
possible mechanism is diagrammatically shown in FIG. 8. 

EXAMPLE 6 

Production of a Monoclonal Antibody TGN1412 
According to the Invention 

0054. In the following, the production of a monoclonal 
antibody TGN1412 according to the invention is described, 
which consists of the amino acid sequences of the light and 
heavy chains cited in FIGS. 9a and 9b. 
0055. The DNA molecules cited in FIGS.9c and 9d were 
synthesized in a way usual in this technology. The obtained 
cDNAs, respectively coding for the heavy and the light 
chain of the monoclonal antibody as indicated, were inserted 
into plasmids plNOH and pLNOK. With regard to the 
method in detail, the plasmids and the interfaces, reference 
is made to the document Norderhaug et al., Journal of 
Immunological Methods, 204:77-87 (1997). 
0056. With the respective plasmids, E. coli cells were 
transformed. The transformed E. coli cells were multiplied, 
and the respective plasmids were obtained therefrom to a 
larger scale. 
0057 With the obtained respective plasmids, comprising 
the DNA information for the complete heavy or light chain, 
COS7 cells were transiently cotransfected, and CHO and 
NSO cells were stably cotransfected. The cotransfection was 
made in a usual way with Lipofectamine (Invitrogen) or 
Effectene (QIAGEN) according to the respective manufac 
turers instructions. 

0.058. The obtained transfected cells were cultivated in 
standard culture medium in CO2 incubators (5% CO2) at 
37°C. in T flasks and roller bottles. Stably transfected cells, 
which express the intact antibody, were selected by means of 
G418 and hygromycin B selection. Stable transformants 
were then subcloned and further cultivated. 

0059 Cell culture supernatants with secreted antibodies 
were analyzed by means of activity assays, binding assays 
(FACS analysis), SDS-PAGE and Western blotting. 
0060 For purification, cell culture supernatants were 
guided over a protein A or protein G column, in order to 
specifically bind the desired antibodies. Bound antibodies 
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were eluted with acidic buffer (0.1 M glycin, pH 3.0-3.4) and 
then neutralized with 1 M Tris (pH 8.0). The thus purified 
antibodies were dialyzed against PBS buffer and concen 
trated up according to requirements by means of membrane 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 28 

<210> SEQ ID NO 1 
&2 11s LENGTH 6 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&22O > FEATURE 
<223> OTHER INFORMATION: human CD28 partial sequence 

<400 SEQUENCE: 1 

Val Tyr Ser Lys Thr Gly 
1 5 

<210> SEQ ID NO 2 
<211& LENGTH: 4 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&22O > FEATURE 

<223> OTHER INFORMATION: human CD28 partial sequence 

<400 SEQUENCE: 2 

Tyr Ser Lys Thr 
1 

<210> SEQ ID NO 3 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&22O > FEATURE 
<223> OTHER INFORMATION: human CD28 partial sequence 

<400 SEQUENCE: 3 

Tyr Ser Lys Thr Gly 
1 5 

<210> SEQ ID NO 4 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&22O > FEATURE 
<223> OTHER INFORMATION: human CD28 partial sequence 

<400 SEQUENCE: 4 

Val Tyr Ser Lys Thr 
1 5 

<210 SEQ ID NO 5 
&2 11s LENGTH 6 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&22O > FEATURE 
<223> OTHER INFORMATION: human CD28 partial sequence 

<400 SEQUENCE: 5 

Tyr Ser Lys Thr Gly Phe 
1 5 
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filtration, if applicable. The obtained antibodies were then 
used for proliferation assays, activity assays, binding assays 
(FACS analysis for binding to CD28-positive cells), ELISA, 
SDS-PAGE and Western blotting. 
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-continued 

<210> SEQ ID NO 6 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: human CD28 partial sequence 

<400 SEQUENCE: 6 

Val Tyr Ser Lys Thr Gly Phe 
1 5 

<210 SEQ ID NO 7 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: human CD28 partial sequence 

<400 SEQUENCE: 7 

Ser Lys Thr Gly Phe 
1 5 

<210 SEQ ID NO 8 
&2 11s LENGTH 8 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: human CD28 partial sequence 

<400 SEQUENCE: 8 

Gly Asn Tyr Ser Glin Gln Leu Glin 
1 5 

<210 SEQ ID NO 9 
<211& LENGTH 321 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: mab 9D7 partial sequence 

<400 SEQUENCE: 9 

gatato caga C gacacagac tacatcctico C gttctgcct citctgggaga cagagtcacc 60 

atcagttgca ggg caggtoa gga cattagt aattatttaa actggitatca gcagaalacca 120 

gatggaactg. ittaa.gctcct gatctactac acatcaagat tacactcagg agtcc catca 18O 

aggttcagtg gcagtggg to tdgaacagat tattototca ccattagcaa cct ggagcaa. 240 

gaagatattg ccacttacitt ttgccaa.cag g g toatacgc titcc.gtggac gttcggtgga 3OO 

ggcaccaa.gc tiggaaatcaa a 321 

<210> SEQ ID NO 10 
&2 11s LENGTH 107 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: mab 5.11A partial sequence 

<400 SEQUENCE: 10 

Asp Ile Glin Thr Thr Glin Thir Thr Ser Ser Leu Ser Ala Ser Leu Gly 
1 5 10 15 

Asp Arg Val Thir Ile Ser Cys Arg Ala Gly Glin Asp Ile Ser Asn Tyr 
2O 25 30 
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-continued 

Lieu. Asn Trp Tyr Glin Gln Lys Pro Asp Gly Thr Val Lys Lieu Lieu. Ile 
35 40 45 

Tyr Tyr Thr Ser Arg Leu. His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thir Ile Ser Asn Leu Glu Gln 
65 70 75 8O 

Glu Asp Ile Ala Thr Tyr Phe Cys Glin Glin Gly His Thr Leu Pro Trp 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Lieu Glu Ile Lys 
100 105 

<210> SEQ ID NO 11 
&2 11s LENGTH 363 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: mab 9D7 partial sequence 

<400 SEQUENCE: 11 

gatgtgcago ttcaggag to ggg acctggc ctdgtgaaac cittct cagtic totgtcc citc 60 

acct gcactg. tcactggcta citcaatcacc agtgattato cotggaact g gatcc.gg cag 120 

tittcCaggaa acaaactgga gtggatgggc tacataagat acagtggtag tactagotac 18O 

aatccatcto tcaaaagttcg aatctotato actc.gagaca catccaagaa ccagttctitc 240 

citgcagttga attctgtgac tactgaggac acago cacat attactgtgc aagagattgg 3OO 

cc.gc gaccga gctactggta citt.cgatgtc. togggg.cgcag ggaccacggt caccgtotcc 360 

toa 363 

<210> SEQ ID NO 12 
<211& LENGTH 121 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: mab 5.11A partial sequence 

<400 SEQUENCE: 12 

Asp Val Glin Leu Glin Glu Ser Gly Pro Gly Lieu Val Lys Pro Ser Glin 
1 5 10 15 

Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr Ser Asp 
2O 25 30 

Tyr Ala Trp Asn Trp Ile Arg Glin Phe Pro Gly Asn Lys Lieu Glu Trp 
35 40 45 

Met Gly Tyr Ile Arg Tyr Ser Gly Ser Thr Ser Tyr Asn Pro Ser Leu 
50 55 60 

Lys Ser Arg Ile Ser Ile Thr Arg Asp Thir Ser Lys Asn Glin Phe Phe 
65 70 75 8O 

Leu Glin Leu Asn Ser Val Thir Thr Glu Asp Thr Ala Thr Tyr Tyr Cys 
85 90 95 

Ala Arg Asp Trp Pro Arg Pro Ser Tyr Trp Tyr Phe Asp Val Trp Gly 
100 105 110 

Ala Gly. Thir Thr Val Thr Val Ser Ser 
115 120 

<210> SEQ ID NO 13 
&2 11s LENGTH 360 
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-continued 

&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: mab 9D7 partial sequence 

<400 SEQUENCE: 13 

Cagg to caac togcagoagtc. c.gg acctgag citggtgaagc cqggg acttic agtgaggatt 60 

to citgc gagg cittctggcta caccittcaca agctactata tacactgggt gaalacagagg 120 

cctggacagg gacittgagtg gattggatgt atttatcc to gaaatgtcaa tactalactat 18O 

aatgagaagt toaaggacaa goccacactg attgtag aca catcc to cala cactgccitac 240 

atgcagotca gcagaatgac citctgaggac totg.cggtot atttctgtac aagat cacac 3OO 

tacggc citcg actggaactt cqatgtctgg gg.cgcaggga ccacggtoac cqtct cotca 360 

<210> SEQ ID NO 14 
<211& LENGTH: 120 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: mab 5.11A partial sequence 

<400 SEQUENCE: 14 

Glin Val Glin Leu Gln Glin Ser Gly Pro Glu Leu Val Lys Pro Gly. Thr 
1 5 10 15 

Ser Val Arg Ile Ser Cys Glu Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
2O 25 30 

Tyr Ile His Trp Val Lys Glin Arg Pro Gly Glin Gly Leu Glu Trp Ile 
35 40 45 

Gly Cys Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
50 55 60 

Lys Asp Lys Ala Thr Lieu. Ile Val Asp Thir Ser Ser Asn. Thir Ala Tyr 
65 70 75 8O 

Met Glin Leu Ser Arg Met Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Thr Arg Ser His Tyr Gly Lieu. Asp Trp Asn. Phe Asp Val Trp Gly Ala 
100 105 110 

Gly. Thir Thr Val Thr Val Ser Ser 
115 120 

<210 SEQ ID NO 15 
<211& LENGTH 321 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: mab 9D7 partial sequence 

<400 SEQUENCE: 15 

gacatccaga tigaaccagtc. tccatccagt citgtctgcat cocttggaga cacaattacc 60 

atcacttgcc atgccagtica aaa.catttat gtttggittaa actggtacca gcagaalacca 120 

ggaaatatto: ctaaactcitt gatctataag gottcca acc tocacacagg cqtcc catca 18O 

aggtttagtg gcagtggatc toggaacaggc titcac attaa ccatcagoag cotgcagoct 240 

galagacattg ccacttacta citgtcaa.cag g g toaaactt atcc.gtacac gttcggaggg 3OO 

gggaccaa.gc tiggaaataaa a 321 
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-continued 

<210> SEQ ID NO 16 
&2 11s LENGTH 107 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: mab 5.11A partial sequence 

<400 SEQUENCE: 16 

Asp Ile Gln Met Asn Glin Ser Pro Ser Ser Lieu Ser Ala Ser Lieu Gly 
1 5 10 15 

Asp Thr Ile Thr Ile Thr Cys His Ala Ser Glin Asn Ile Tyr Val Trp 
2O 25 30 

Lieu. Asn Trp Tyr Glin Gln Lys Pro Gly Asn. Ile Pro Lys Lieu Lieu. Ile 
35 40 45 

Tyr Lys Ala Ser Asn Leu. His Thr Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Gly Phe Thr Leu Thir Ile Ser Ser Leu Gln Pro 
65 70 75 8O 

Glu Asp Ile Ala Thr Tyr Tyr Cys Glin Glin Gly Glin Thr Tyr Pro Tyr 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Lieu Glu Ile Lys 
100 105 

<210 SEQ ID NO 17 
&2 11s LENGTH 15 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: human CD28 partial sequence 

<400 SEQUENCE: 17 

Gly Asn Tyr Ser Glin Gln Leu Glin Val Tyr Ser Lys Thr Gly Phe 
1 5 10 15 

<210> SEQ ID NO 18 
&2 11s LENGTH 107 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: mab 9D7 partial sequence 

<400 SEQUENCE: 18 

Asp Ile Gln Met Thr Glin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1 5 10 15 

Asp Arg Val Thr Ile Thr Cys His Ala Ser Glin Asn Ile Tyr Val Trp 
2O 25 30 

Lieu. Asn Trp Tyr Glin Gln Lys Pro Gly Lys Ala Pro Lys Lieu Lieu. Ile 
35 40 45 

Tyr Lys Ala Ser Asn Leu. His Thr Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thir Ile Ser Ser Leu Gln Pro 
65 70 75 8O 

Glu Asp Phe Ala Thr Tyr Tyr Cys Glin Glin Gly Glin Thr Tyr Pro Tyr 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
100 105 

<210 SEQ ID NO 19 
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-continued 

<211& LENGTH: 120 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: mab 5.11A partial sequence 

<400 SEQUENCE: 19 

Glin Val Glin Leu Val Glin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
2O 25 30 

Tyr Ile His Trp Val Arg Glin Ala Pro Gly Glin Gly Leu Glu Trp Ile 
35 40 45 

Gly Cys Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
50 55 60 

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65 70 75 8O 

Met Glu Lieu Ser Arg Lieu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
85 90 95 

Thr Arg Ser His Tyr Gly Lieu. Asp Trp Asn. Phe Asp Val Trp Gly Glin 
100 105 110 

Gly. Thir Thr Val Thr Val Ser Ser 
115 120 

<210> SEQ ID NO 20 
&2 11s LENGTH 19 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: mab TGN1412 leader peptide 

<400 SEQUENCE: 20 

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly 
1 5 10 15 

Wal His Ser 

<210> SEQ ID NO 21 
&2 11s LENGTH 107 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: mab TGN1412 constant region light chain 

<400 SEQUENCE: 21 

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 
1 5 10 15 

Glin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Lieu Lieu. Asn. Asn. Phe 
2O 25 30 

Tyr Pro Arg Glu Ala Lys Val Glin Trp Llys Val Asp Asn Ala Leu Glin 
35 40 45 

Ser Gly Asn. Ser Glin Glu Ser Val Thr Glu Glin Asp Ser Lys Asp Ser 
50 55 60 

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 
65 70 75 8O 

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Glin Gly Leu Ser Ser 
85 90 95 

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
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<400 

100 

variant 1 

SEQUENCE: 

Ala Ser Thr Lys 
1 

Ser 

Phe 

Gly 

Teu 
65 

Arg 

Glu 

Asp 

Asp 
145 

Gly 

Asn 

Trp 

Pro 

Glu 
225 

Asn 

Ile 

Thr 

Arg 

Cys 
305 

Teu 

Thr 

Pro 

Wall 
50 

Ser 

Thr 

Wall 

Phe 

Thr 
130 

Wall 

Wall 

Ser 

Telu 

Ser 
210 

Pro 

Glin 

Ala 

Thr 

Telu 
29 O 

Ser 

Ser 

Ser 

Glu 
35 

His 

Ser 

Glu 

Telu 
115 

Telu 

Ser 

Glu 

Thr 

Asn 
195 

Ser 

Glin 

Wall 

Wall 

Pro 
275 

Thr 

Wall 

Telu 

Glu 

Pro 

Thr 

Wall 

Asn 

Ser 
100 

Gly 

Met 

Glin 

Wall 

Tyr 
18O 

Gly 

Ile 

Wall 

Ser 

Glu 
260 

Pro 

Wall 

Met 

Ser 

SEQ ID NO 22 
LENGTH 
TYPE 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: mab TGN 1412 constant region heavy 

327 
PRT 

22 

Gly 
5 

Ser 

Wall 

Phe 

Wall 

Wall 
85 

Lys 

Gly 

Ile 

Glu 

His 
1.65 

Arg 

Lys 

Glu 

Tyr 

Teu 
245 

Trp 

Wall 

Asp 

His 

Teu 
325 

Pro 

Thr 

Thr 

Pro 

Thr 
70 

Asp 

Tyr 

Pro 

Ser 

Asp 
15 O 

Asn 

Wall 

Glu 

Lys 

Thr 
230 

Thr 

Glu 

Teu 

Lys 

Glu 
310 

Gly 

Ser 

Ala 

Wall 

Ala 
55 

Wall 

His 

Gly 

Ser 

Arg 
135 

Pro 

Ala 

Wall 

Tyr 

Thr 
215 

Teu 

Cys 

Ser 

Asp 

Ser 
295 

Ala 

Lys 

Wall 

Ala 

Ser 
40 

Wall 

Pro 

Lys 

Pro 

Wall 
120 

Thr 

Glu 

Lys 

Ser 

Lys 
200 

Ile 

Pro 

Telu 

Asn 

Ser 
280 

Arg 

Telu 

105 

Phe 

Telu 
25 

Trp 

Telu 

Ser 

Pro 

Pro 
105 

Phe 

Pro 

Wall 

Thr 

Wall 
185 

Ser 

Pro 

Wall 

Gly 
265 

Asp 

Trp 

His 

Pro 
10 

Gly 

Asn 

Glin 

Ser 

Ser 
90 

Cys 

Telu 

Glu 

Glin 

Lys 
170 

Telu 

Lys 

Lys 

Ser 

Lys 
250 

Glin 

Gly 

Glin 

Asn 

Teu 

Cys 

Ser 

Ser 

Ser 
75 

Asn 

Pro 

Phe 

Wall 

Phe 
155 

Pro 

Thr 

Wall 

Ala 

Glin 
235 

Gly 

Pro 

Ser 

Glu 

His 
315 

12 

-continued 

Ala 

Teu 

Gly 

Ser 
60 

Teu 

Thr 

Ser 

Pro 

Thr 
1 4 0 

Asn 

Arg 

Wall 

Ser 

Lys 
220 

Glu 

Phe 

Glu 

Phe 

Gly 
3OO 

Pro 

Wall 

Ala 
45 

Gly 

Gly 

Pro 
125 

Trp 

Glu 

Teu 

Asn 

Gly 

Glu 

Asn 

Phe 
285 

Asn 

Thr 

Lys 
30 

Telu 

Telu 

Thr 

Wall 

Pro 
110 

Glu 

His 
19 O 

Glin 

Met 

Pro 

Asn 
27 O 

Telu 

Wall 

Glin 

Ser 
15 

Asp 

Thr 

Asp 
95 

Ala 

Pro 

Wall 

Wall 

Glin 
175 

Glin 

Gly 

Pro 

Thr 

Ser 
255 

chain 

Arg 

Ser 

Ser 

Thr 

Pro 

Wall 

Asp 
160 

Phe 

Asp 

Telu 

Arg 

Lys 
240 

Asp 

Ser 

Ser 

Ser 
320 
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13 

-continued 

<210> SEQ ID NO 23 
&2 11s LENGTH 328 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: mab TGN1412 constant region heavy chain variant 
2 

<400 SEQUENCE: 23 

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 
1 5 10 15 

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Lieu Val Lys Asp Tyr 
2O 25 30 

Phe Pro Glu Pro Val Thr Val Ser Trp Asin Ser Gly Ala Leu Thir Ser 
35 40 45 

Gly Val His Thr Phe Pro Ala Val Leu Glin Ser Ser Gly Leu Tyr Ser 
50 55 60 

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr 
65 70 75 8O 

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn. Thir Lys Val Asp Lys 
85 90 95 

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro 
100 105 110 

Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Llys Pro Lys 
115 120 125 

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val 
130 135 1 4 0 

Asp Val Ser Glin Glu Asp Pro Glu Val Glin Phe Asn Trp Tyr Val Asp 
145 15 O 155 160 

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Glin Phe 
1.65 170 175 

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu. His Glin Asp 
18O 185 19 O 

Trp Lieu. Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Lieu 
195 200 2O5 

Pro Ser Ser Ile Glu Lys Thir Ile Ser Lys Ala Lys Gly Glin Pro Arg 
210 215 220 

Glu Pro Glin Val Tyr Thr Leu Pro Pro Ser Glin Glu Glu Met Thr Lys 
225 230 235 240 

Asn Glin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 
245 250 255 

Ile Ala Val Glu Trp Glu Ser Asn Gly Glin Pro Glu Asn. Asn Tyr Lys 
260 265 27 O 

Thir Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
275 280 285 

Arg Lieu. Thr Val Asp Lys Ser Arg Trp Glin Glu Gly Asn Val Phe Ser 
29 O 295 3OO 

Cys Ser Val Met His Glu Ala Leu. His Asn His Tyr Thr Glin Lys Ser 
305 310 315 320 

Leu Ser Lieu Ser Leu Gly Lys Lys 
325 

<210> SEQ ID NO 24 
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-continued 

&2 11s LENGTH 326 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: mab TGN1412 constant region heavy chain variant 
3 

<400 SEQUENCE: 24 

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 
1 5 10 15 

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Lieu Val Lys Asp Tyr 
2O 25 30 

Phe Pro Glu Pro Val Thr Val Ser Trp Asin Ser Gly Ala Leu Thir Ser 
35 40 45 

Gly Val His Thr Phe Pro Ala Val Leu Glin Ser Ser Gly Leu Tyr Ser 
50 55 60 

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr 
65 70 75 8O 

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn. Thir Lys Val Asp Lys 
85 90 95 

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro 
100 105 110 

Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Llys Pro Lys 
115 120 125 

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val 
130 135 1 4 0 

Asp Val Ser Glin Glu Asp Pro Glu Val Glin Phe Asn Trp Tyr Val Asp 
145 15 O 155 160 

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Glin Phe 
1.65 170 175 

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu. His Glin Asp 
18O 185 19 O 

Trp Lieu. Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Lieu 
195 200 2O5 

Pro Ser Ser Ile Glu Lys Thir Ile Ser Lys Ala Lys Gly Glin Pro Arg 
210 215 220 

Glu Pro Glin Val Tyr Thr Leu Pro Pro Ser Glin Glu Glu Met Thr Lys 
225 230 235 240 

Asn Glin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 
245 250 255 

Ile Ala Val Glu Trp Glu Ser Asn Gly Glin Pro Glu Asn. Asn Tyr Lys 
260 265 27 O 

Thir Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
275 280 285 

Arg Lieu. Thr Val Asp Lys Ser Arg Trp Glin Glu Gly Asn Val Phe Ser 
29 O 295 3OO 

Cys Ser Val Met His Glu Ala Leu. His Asn His Tyr Thr Glin Lys Ser 
305 310 315 320 

Leu Ser Lieu Ser Leu Gly 
325 

<210> SEQ ID NO 25 
&2 11s LENGTH 107 
&212> TYPE PRT 
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15 

-continued 

<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: mab TGN1412 varian ble region light chain 

<400 SEQUENCE: 25 

Asp Ile Gln Met Thr Glin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1 5 10 15 

Asp Arg Val Thr Ile Thr Cys His Ala Ser Glin Asn Ile Tyr Val Trp 
2O 25 30 

Lieu. Asn Trp Tyr Glin Gln Lys Pro Gly Lys Ala Pro Lys Lieu Lieu. Ile 
35 40 45 

Tyr Lys Ala Ser Asn Leu. His Thr Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thir Ile Ser Ser Leu Gln Pro 
65 70 75 8O 

Glu Asp Phe Ala Thr Tyr Tyr Cys Glin Glin Gly Glin Thr Tyr Pro Tyr 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
100 105 

<210> SEQ ID NO 26 
<211& LENGTH: 120 
&212> TYPE PRT 
<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: mab TGN1412 variable region heavy chain 

<400 SEQUENCE: 26 

Glin Val Glin Leu Val Glin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
2O 25 30 

Tyr Ile His Trp Val Arg Glin Ala Pro Gly Glin Gly Leu Glu Trp Ile 
35 40 45 

Gly Cys Ile Tyr Pro Gly Asn Val Asn Thr Asn Tyr Asn Glu Lys Phe 
50 55 60 

Lys Asp Arg Ala Thr Leu Thr Val Asp Thr Ser Ile Ser Thr Ala Tyr 
65 70 75 8O 

Met Glu Lieu Ser Arg Lieu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 
85 90 95 

Thr Arg Ser His Tyr Gly Lieu. Asp Trp Asn. Phe Asp Val Trp Gly Glin 
100 105 110 

Gly. Thir Thr Val Thr Val Ser Ser 
115 120 

<210 SEQ ID NO 27 
&2 11s LENGTH 1721 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: mab TGN1412 light chain 

<400 SEQUENCE: 27 

ggtaccgggc cqacct cacc atgggatgga gct gitat cat cotcittcttg gtagcaa.ca.g 60 

citac aggtaa goggct caca gtag caggct taggtotgg acatatatat gggtgacaat 120 

gacatccact ttgcctttct citccacaggt gtgcattcc.g. a catccagat gacccagtct 18O 
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-continued 

ccatcc tocc tdtctgcatc totaggagac agagt cacca toactitgcca toccagt caa 240 

aacatttatgtttggittaaa citggitatcag cagaalaccag ggaaag.cccc taagctoctd 3OO 

atctataagg citt.cca acct gcacacaggg gtc.ccatcaa gottcagtgg cagtggatct 360 

gggacagatt to actotcac catcagoagt citgcaacct g aagattittgc aacttacitac 420 

tgtcaa.cagg gtcaaactta toc gtacacg titcgg.cggag ggaccalaggt ggagatcaaa 480 

cgtgagtcgt acgctago aa gottgatato gaattictaaa citctgagggg gttcggatgac 540 

gtggcc attc tittgcc-taaa goattgagtt tactgcaagg to agaaaag.c atgcaaag.cc 600 

citcagaatgg citgcaaagag citccaacaaa acaatttaga actitt attaa gaatagggg 660 

gaagctagga agaaactcaa alacatcaaga ttittaaatac gottcttggit citccttgcta 720 

taattatctg ggataag cat gctgttittct gtctgtc.cct aacatgccct gtgattatcc 78O 

gcaaacaaca caccoaaggg cagaavtttgttacttaaac accatcctgt ttgcttctitt 840 

ccitcaggaac totggctgca coatctgt at tdatctt.ccc gcc atctgat gag cagttga 9 OO 

aatctggaac toccitctgtt gtgtgcctgc tigaataactt citatc.ccaga gaggccaaag 96.O 

tacagtggaa gqtggataac goc citccaat cqggtaactc. ccaggagagt gtcacagagc O20 

aggacago aa gacago acc tacagoctoa gcago accolt gacgctgagc aaag.cag act O8O 

acgagaaa.ca caaagttctac goctocqaag to accolatca gggcctgagc ticgc.ccgtoa 14 O 

caaagagctt caa.cagggga gagtgttaga gggagaagtg ccc.ccacct g citccticagtt 200 

ccag cotgac coccitcccat cotttggcct citg accottt titccacagg g g acctacccc 260 

tattgcgg to citccagotca totttcacct caccocccto citcctccttg gctittaatta 320 

tgctaatgtt gaggagaat gaataaataa agtgaatctt to caccitgtg gtttctotct 38O 

titccitcattt aataattatt atctgttgtt ttaccaacta citcaatttct cittataaggg 4 40 

actaaatatg tagtoatcat aagg.cgcata accatttata aaaatcatcc titcattctat 5 OO 

tttacccitat catcctctg.c aag acagtcc toccitcaaac coacaagcct tctgtc.citca 560 

cagtcc ccto ggc catggta ggagagacitt gct tccittgt titt coccc.cc toagcaa.gc.c 62O 

citcatagtcc tttittaaggg togacaggtot tacagtcata tatcctttga ttcaatticcc 680 

tgagaatcaa ccaaagcaaa titcctgcago Cogggggatc c 721 

<210> SEQ ID NO 28 
&2 11s LENGTH 2551. 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 

<223> OTHER INFORMATION: mab TGN1412 heavy chain 

<400 SEQUENCE: 28 

ggtaccgggc cqacct cacc atgggatgga gct gitat cat cotcittcttg gtagcaa.ca.g 60 

citac aggtaa goggct caca gtag caggct taggtotgg acatatatat gggtgacaat 120 

gacatccact ttgcctttct citccacaggt gtgcattcc.g. aggtocagot gotgcagtct 18O 

ggggct gagg togaagaagcc toggggcctica gtgaaggtot cotgcaaggc titctggatac 240 

acct tcacca gctactatat acactgggtg cqacagg ccc citggacaagg gcttgagtgg 3OO 

attggatgta tittatcctgg aaatgtcaat actalactata atgagaagtt Caaggacagg 360 

gccaccct ga cc.gtag acac gtc. catcago acagoctaca toggagct gag caggctgaga 420 
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1. A pharmaceutical composition for the treatment of 
diseases lacking costimulation of T cells comprising an 
active Substance comprising a Superagonistic monoclonal 
antibody (mAb), which is specific for a naturally costimu 
latory receptor expressed on T cells or a mimicry compound 
thereto. 

2. The composition according to claim 1, wherein the 
disease is a disease from the group comprising chronic 
lymphocytic leukemia of the B-cell type (B-CLL), agam 
maglobulinemia, selective immunoglobulin deficiencies 
comprising selective IgA deficiency, common variable 
immunodeficiencies (CVID), diseases where compared to 
Solid tumors comprising lung carcinoma, the capability of 
tumor-specific T cells is limited, because of the lack of 
expression of costimulatory ligands on tumor cells. 

3. The composition of claim 1, wherein the mab is 
obtainable from a non-human mammal immunized with the 
naturally costimulatory receptor or a partial sequence 
thereof, wherein cells are taken from the non-human mam 
mal and hybridoma cells are produced, and wherein the thus 
obtained hybridoma cells are selected such that there are 
contained mAbs which Superagonistically bind to the recep 
tOr. 

4. The composition according to claim 1, wherein the 
mimicry compound can be identified in a screening method, 
wherein a prospective mimicry compound or mixtures of 
prospective mimicry compounds are subjected to a binding 
assay with the naturally costimulatory receptor or to a partial 
sequence thereof, and wherein active Substances binding to 
the receptor or to the partial sequence thereof are selected, 
if applicable followed by an assay for testing for Superago 
nistic stimulation of several to all sub-groups of the T 
lymphocytes. 

5. The composition according to claim 1, wherein the 
mAb can be obtained from hybridoma cells, as filed under 
the DSM numbers DSM ACC2531 (mAb: 9D7 or 
9D7G3H11) or DSM ACC2530 (mAb: 5.11A or 
5.11A1C2H3), or 

wherein the antibody in the heavy chain contains an 
amino acid sequence for the variable region according 
to SEQ ID NO: 19 (VHC) and in the light chain an 
amino acid sequence for the variable region according 
to SEQ ID NO: 25 (VLC). 

6. The composition according to claim 1, wherein the 
active Substance comprises a Superagonistic monoclonal 
antibody containing one or several sequences of SEQ ID 
NOS: 9, 11, 13 or 15, or one or several sequences of SEQ 
ID NOS: 10, 12, 14 or 16, or one or several sequences of 
SEQ ID NOS: 18 or 19, or sequences homologous thereto. 

7. A method for the treatment of diseases lacking costimu 
lation of T cells, wherein either: 

to a patient is administered a pharmaceutical composition 
comprising a Superagonistic monoclonal antibody spe 
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cific for a naturally costimulatory receptor on T cells or 
a mimicking compound thereto and galenically pre 
pared for a defined dosage form comprising IV injec 
tion; or 

from a patient is taken a body liquid comprising blood, 
further comprising T lymphocytes or forerunner cells 
thereto, the body liquid is reacted with a Superagonistic 
monoclonal antibody specific for a naturally costimu 
latory receptor on T cells or a mimicking compound 
thereto, and the thus treated body liquid is administered 
again to the patient in a defined dosage form compris 
ing IV injection. 

8. A method for reducing B-CLL B cells and expanding T 
cells in a liquid containing normal T cells, B cells and 
B-CLL B cells, wherein by interaction of the normal T cells 
present in the liquid with a Superagonistic mAb specific for 
a naturally costimulatory receptor on resting T cells or a 
mimicry compound thereto, the normal T cells are activated 
or expanded, 

wherein by interaction of the B-CLL T cells present in the 
liquid with the Superagonistic mAb specific for a natu 
rally costimulatory receptor on resting T cells or the 
mimicry compound thereto, the B-CLL cells are acti 
vated in a CD40 ligand or expanded, 

wherein the activated or expanded B-CLL T cells carrying 
CD40 ligands induce the expression of one or both 
CD86 or CD80 in B-CLL B cells carrying CD40, and 

wherein autologous tumor-specific T cells are costimula 
torily activated or expanded by the B-CLL B cells 
carrying CD86 or CD80, and 

wherein the activated tumor-specific T cells eliminate the 
B-CLL B cells. 

9. The composition of claim 2, wherein the expression of 
costimulatory ligands on tumor cells causes the T cells to 
cytotoxically react against the tumor cells and wherein T 
cells are made capable of cytotoxically reacting by Super 
agonistic CD28 stimulation. 

10. The composition of claim 5, wherein the heavy and 
light chains contain the amino sequences of SEQID NO: 24 
for the constant region of the heavy chain (CHC) and the 
amino sequence of SEQ ID NO: 21 for the constant region 
of the light chain (CHC). 

11. The composition of claim 5, wherein the heavy chain 
and the light chain contain the amino acid sequences of SEQ 
ID NO: 20 for the leader peptide. 

12. The composition of claim 5, wherein the heavy chain 
and the light chain each consist of the full length sequences 
of SEQ ID NO: 28 and SEQ ID NO: 27 respectively, 
wherein the C terminus comprises the variants of SEQ ID 
NOS: 22, 23 and 24. 


