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(57) ABSTRACT 

The invention relates to DNA-Sequences, their use and the 
use of DNA-Sequences of the MAG gene or genes encoding 
the high mobility group proteins, agents for the treatment of 
various diseases including tumors, influencing the develop 
ment of the vascular System, as well as for contraception and 
tissue regeneration, and appropriate kits and processes. The 
Sequences, agents, uses, kits and processes enable the Spe 
cific influencing of molecular mechanisms that jointly form 
the basis for various diseases, the development of the 
vascular System, the contraception and the regeneration of 
tissue. Thus, the disadvantages associated with other agents 
or processes are decreased. 
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NUCLEIC ACID SEQUENCES OF GENES 
ENCODING HIGH MOBILITY GROUP PROTEINS 

AND USES THEREOF 

RELATED APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 09/105,542, filed Jun. 26, 1998, which is a 
continuation-in-part of U.S. application Ser. No. 09/102, 
321, filed Jun. 22, 1998, which is a continuation of Inter 
national Application PCT/DE96/02494, filed Dec. 20, 1996, 
which designates the United States and which claims prior 
ity to German application DE 19548 122.4, filed Dec. 21, 
1995. 

FIELD OF THE INVENTION 

0002 The present invention relates to the fields of 
molecular biology and biotechnology. More specifically, the 
invention relates to compositions and methods based on 
DNA sequences of MAG genes or of genes of the high 
mobility group proteins and Substances for: (1) treatment of 
diseases; (2) contraception; and (3) tissue generation. Cor 
responding kits and methods also are disclosed. 

BACKGROUND OF THE INVENTION 

0003) When studying the molecular basis of aberrant cell 
growth that accompanies the growth of benign and malig 
nant tumors, So-called MAG genes (multiple-tumor aberra 
tion growth genes) were identified as belonging to the group 
to which high mobility group protein (HMG genes) genes 
belong. 

0004. The genes of the high mobility group proteins, such 
as the HMGI-C gene located on the human chromosome 12 
and the HMGI-Y gene on chromosome 6, which, among the 
known HMG genes, has the relative highest homologous 
degree compared to HMGI-C, usually have components that 
code for DNA-bonding protein parts and components that 
code for protein-bonding components. 

0005 Studies by Schoenmakers et al., (Nature Genet 
10:436 (1995)) studies show that mutations of the HMGI-C 
gene are the most likely cause of the development of many 
benign human tumors, Some groups of which are: uterus 
leiomyoma, lipoma, pleomorphic adenoma of the Salivary 
gland, endometrium polyps, hamarto chondroma of the lung, 
aggressive angiomyxoma, and fibroadenoma of the mamma. 

0006 With the exception of the pleomorphic adenoma, 
all of the above tumors are of mesenchymal origin or contain 
mesenchymal components that are considered to be mono 
clonal. Today the pleomorphic adenoma is mostly consid 
ered to be an epithelial tumor, although its histogenesis still 
has not been completely determined and there are discus 
Sions concerning the participation of mesenchymalic cells in 
the development of tumors. Many of the tumors sometimes 
or even regularly show mesenchymalic metaplasia. Also 
Striking is the appearance of myxoid cartilage in many of the 
tumors, which is characteristic of hamartochondroma of the 
lung and the pleomorphic adenoma, for example. Ashar et 
al., (Cell 82:57 (1995)) confirmed the findings of Schoen 
makers et al., (Nature Genet 10:436 (1995)) for the lipoma 
grOup. 
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0007) Definitions 
0008. As used herein, it is to be understood that “HMGI 
genes' refers to a Subfamily of high mobility group protein 
genes comprising HMGI-C and HMGI(Y). Furthermore, the 
respective translation products comprise HMGI-C encoded 
by the HMGI-C gene, and HMGI and HMGY both encoded 
by the HMGI(Y) gene. 

SUMMARY OF THE INVENTION 

0009. A first aspect of the invention relates to an isolated 
polynucleotide having a Sequence that includes a first 
Sequence encoding each of exons 1, 2 and 3 of an HMGI or 
MAG gene, and a Second Sequence from a Source other than 
an HMGI or MAG gene, wherein the second sequence is a 
human DNA sequence which is a Sequence other than a 
sequence immediately upstream of exon 1 of the HMGI or 
MAG gene in a human genome. According to one embodi 
ment of the invention, the Second Sequence of the isolated 
polynucleotide encodes a gene product which is encoded by 
one of SEQ ID NOS:1-19. According to another embodi 
ment of the invention, the isolated polynucleotide has the 
sequence of one of SEQ ID NOS: 1-19. 
0010) A second aspect of the invention relates to an 
isolated polypeptide having a Sequence that includes a first 
sequence encoded by exons 1, 2 and 3 of an HMGI or MAG 
gene, and a Second Sequence encoded by a polynucleotide 
from a source other than an HMGI or MAG gene. The 
Second polynucleotide is from a human, but has a Sequence 
other than the Sequence located immediately upstream of 
exon 1 of the HMGI or MAG gene in the human genome. 
According to one embodiment of the invention, the isolated 
polypeptide has a sequence encoded by one of SEQID NOS: 
1.-19. 

0011 A third aspect of the invention relates to a method 
for treating tumors in a mammal. This method includes the 
Steps of administering to the mammal an agent which blockS 
the activity or effect of a DNA selected from the group 
consisting of an HMGI gene, a MAG gene and a polynucle 
otide having a Sequence which includes at least a first 
Sequence encoding each of exons 1, 2 and 3 of an HMGI or 
MAG gene, and a Second Sequence which is from a Source 
other than an HMGI or MAG gene. This second sequence is 
a human DNA sequence and is a Sequence other than the 
sequence immediately upstream of exon 1 of the HMGI or 
MAG gene in the human genome. According to one embodi 
ment the DNA has a sequence of one of SEQ ID NOS:1-1-9 
or a Sequence encoding the same amino acids encoded by 
SEQ ID NOS:1-19. Alternatively, agent inhibits the forma 
tion of transcripts of the HMGI or MAG genes. According 
to another embodiment, the agent decreases the half-life of 
the HMGI or MAG gene transcripts. According to yet 
another embodiment, the agent is Selected from the group 
consisting of anti-Sense nucleic acid molecules and 
ribozymes. According to Still yet another embodiment, the 
agent is a translation product of the DNA molecule. Accord 
ing to a further embodiment, the administering Step involves 
incorporating the agent into the tumor. This administering 
Step can include introducing a vector to the tumor, where this 
vector includes the DNA or an RNA transcript thereof; and 
then expressing the DNA or RNA transcript to create trans 
lation products thereof which competitively inhibit binding 
of cellular HMGI/MAG gene translation products to the 
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cellular genome. According to a different embodiment, the 
tumor is one which shows expression of a gene which is 
Selected from the group consisting of HMGI genes, 
HMGI-C genes and HMGI-Y genes. In the alternative, the 
agent can be a nucleic acid having a sequence that includes 
at least one AT hook or at least one AT hook-like Structure. 

0012. A fourth aspect of the invention relates to a method 
for diagnosing of tumors which includes the Steps of: (1) 
administering to Suspected tumor tissue a first polynucle 
otide which is complementary to a Second polynucleotide 
that is Selected from the group consisting of HMGI genes, 
MAG genes and nucleic acid molecules having Sequences 
according to one of SEQ ID NOS.: 1-19; and (2) detecting 
Significant complex formation between the first polynucle 
otide and the Second polynucleotide when a tumor is present, 
but not when a tumor is absent. In this instance, the first 
polynucleotide additionally may include a marker or label. 
0013 A fifth aspect of the invention relates to a method 
for diagnosing tumors which includes the steps of: (1) 
administering to Suspected tumor tissue a translation product 
of a polynucleotide Selected from the group consisting of 
HMGI genes, MAG genes and nucleic acid molecules 
having sequences according to one of SEQ ID NOS.: 1-19; 
and then (2) detecting significant complex formation 
between the product and the polynucleotide when a tumor is 
present, but not when a tumor is absent. In a preferred 
embodiment of this method, the translation product includes 
a marker or label. 

0014) A sixth aspect of the invention relates to a method 
for diagnosing of tumors that involves the steps of: (1) 
administering to Suspected tumor tissue an antibody to a 
translation product of a polynucleotide Selected from the 
group consisting of HMGI genes, MAG genes and nucleic 
acid molecules having Sequences according to one of SEQ 
ID NOS.: 1-19; and then (2) detecting significant complex 
formation between the antibodies and the translation prod 
ucts when a tumor is present, but not when a tumor is absent. 
In one embodiment of the invented method the antibody is 
Selected from the group consisting of polyclonal antibodies, 
monoclonal antibodies and fragments and derivatives 
thereof. In a different embodiment the antibody includes a 
marker or label. 

0.015. A seventh aspect of the invention relates to a 
method for diagnosis of endometriosis which involves: (1) 
administering a first polynucleotide to Suspected ectopic 
endometrial tissue complementary to a Second polynucle 
otide which is selected from the group consisting of HMGI 
genes, MAG genes and nucleic acid molecules having 
sequences according to one of SEQID NOS.: 1-19; and then 
(2) detecting significant complex formation between the first 
polynucleotide and the Second polynucleotide when 
endometriosis is present, but not when endometriosis is 
absent. According to one embodiment of the invented 
method the first polynucleotide additionally comprises a 
marker or label. 

0016. An eighth aspect of the invention relates to a 
method for the diagnosis of endometriosis that includes the 
Steps of: (1) administering to Suspected ectopic endometrial 
tissue a translation product of a polynucleotide which is 
selected from the group consisting of HMGI genes, MAG 
genes and nucleic acid molecules having Sequences accord 
ing to one of SEQ ID NOS.: 1-19; and then (2) detecting 
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Significant complex formation between the translation prod 
uct and the polynucleotide when endometriosis is present, 
but not when endometriosis is absent. According to one 
embodiment of the invented method, the translation product 
includes a marker or label. 

0017. A ninth aspect of the invention relates to a method 
for the diagnosis of endometriosis that includes the Steps of: 
(1) administering to Suspected ectopic endometrial tissue an 
antibody to a translation product of a polynucleotide 
selected from the group consisting of HMGI genes, MAG 
genes and nucleic acid molecules having Sequences accord 
ing to one of SEQ ID NOS.: 1-19; and then (2) detecting 
Significant complex formation between the antibodies and 
the translation products when endometriosis is present, but 
not when endometriosis is absent. The antibody may be 
Selected from the group consisting of polyclonal antibodies, 
monoclonal antibodies and fragments and derivatives 
thereof. In a preferred embodiment, the antibody includes a 
marker or label. 

0018. A tenth aspect of the invention relates to a method 
for contraception in a mammal which includes the Steps of: 
(1) administering to the mammal a first polynucleotide 
complementary to a Second polynucleotide Selected from the 
group consisting of HMGI genes, MAG genes and nucleic 
acid molecules having Sequences according to one of SEQ 
ID NOS.: 1-19; and then (2) forming a complex between 
Said first polynucleotide and Said Second polynucleotide, 
thereby inhibiting fertility. 

0019. An eleventh aspect of the invention relates to a 
method for contraception in a mammal which includes the 
Steps of: (1) administering to the mammal a translation 
product of a polynucleotide Selected from the group con 
Sisting of HMGI genes, MAG genes and nucleic acid 
molecules having Sequences according to one of SEQ ID 
NOS.: 1-19; and then (2) forming a complex between the 
translation product and the polynucleotide, thereby inhibit 
ing fertility. 

0020. A twelfth aspect of the invention relates to a 
method for contraception in a mammal which includes the 
Steps of: (1) administering to the mammal an antibody to a 
translation product of a polynucleotide Selected from the 
group consisting of HMGI genes, MAG genes and nucleic 
acid molecules having Sequences according to one of SEQ 
ID NOS.: 1-19; and then (2) forming a complex between the 
antibodies and the translation products, thereby inhibiting 
fertility. In a preferred embodiment, the antibody is selected 
from the group consisting of polyclonal antibodies, mono 
clonal antibodies and fragments and derivatives thereof. 
0021 A thirteen aspect of the invention relates to a 
method for regenerating tissue which includes the Step of 
activating expression in the tissue of a nucleic acid Sequence 
selected from the group consisting of HMGI genes, MAG 
genes, nucleic acid Sequences according to SEQ ID NOS. 
1-19 and their derivatives in a cell. The activating Step may 
involve administering a phorbol ester. Alternatively, the 
activating Step may involve administering the nucleic acid 
Sequence in a vector. This nucleic acid Sequence can be 
under transcriptional control of a promotor, and the pro 
moter may be inducible. If the promoter is inducible then the 
administering Step additionally may involve administering 
an agent which induces the promoter. According to another 
embodiment of the invention, tissue regeneration occurs in 
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situ. According to a different embodiment, tissue regenera 
tion is achieved by first carrying out the activating Step in a 
cell which is then further propagated. In a preferred embodi 
ment of the invented method the tissue to be regenerated is 
mesenchymal tissue. In one embodiment of the invention, 
the mesenchymal tissue is Selected from the group compris 
ing cartilage tissue, muscle tissue, fatty or adipose tissue, 
connective tissue and Supporting tissue. 
0022. A fourteenth aspect of the invention relates to a 
method for regenerating tissue which involves administering 
to the tissue a translation product of a nucleic acid Sequence 
selected from the group consisting of HMGI genes, MAG 
genes, nucleic acid Sequences according to SEQ ID NOS. 
1-19 and their derivatives. In one embodiment, the transla 
tion product is administered via an encapsulation technique 
to Said tissue. In a different embodiment the tissue is 
regenerated by first carrying out the administering Step to a 
cell which is then further propagated. According to yet 
another embodiment of the invention the tissue regeneration 
is performed in situ. The tissue to be regenerated particularly 
may be mesenchymal tissue. When the regeneration is 
performed in situ, the mesenchymal tissue can be Selected 
from the group consisting of cartilage tissue, muscle tissue, 
fatty or adipose tissue, connective tissue and Supporting 
tissue. 

0023. A fifteenth aspect of the invention relates to a 
method for inducing angiogenesis which includes the Step of 
activating expression in Venous or capillary tissue of a 
nucleic acid Sequence Selected from the group consisting of 
HMGI genes, MAG genes, nucleic acid sequences according 
to SEQ ID Nos. 1-19 and their derivatives in a cell. In one 
embodiment, the activating Step involves administering a 
phorbol ester. In another embodiment, the activating Step 
involves administering the nucleic acid Sequence in a vector. 
This nucleic acid Sequence can be under transcriptional 
control of a promotor. This promoter may be an inducible 
promoter and the administering Step additionally may 
involve administering an agent which induces the promoter. 
In yet another preferred embodiment of the invented 
method, angiogenesis occurs in situ. Angiogenesis can be 
achieved by first carrying out the activating Step in a cell 
which is then further propagated. Another aspect of the 
invention relates to a method for improving the vascular 
Supply of myocardial tissue damaged by myocardial infarc 
tion, which method involves inducing angiogenesis by acti 
Vating expression in Venous or capillary tissue of a nucleic 
acid Sequence Selected from the group consisting of HMGI 
genes, MAG genes, nucleic acid Sequences according to 
SEO ID Nos. 1-19 and their derivatives in a cell. 

0024. A sixteenth aspect of the invention relates to a 
method for inducing angiogenesis, comprising administer 
ing to venous or capillary tissue a translation product of a 
nucleic acid Sequence Selected from the group consisting of 
HMGI genes, MAG genes, nucleic acid Sequences according 
to SEQ ID Nos. 1-19 and their derivatives. In a preferred 
embodiment, the translation product is administered via an 
encapsulation technique to Said tissue. In another preferred 
embodiment angiogenesis occurs by first carrying out the 
administering Step to a cell which is then further propagated. 
In Still another preferred embodiment, angiogenesis occurs 
in situ. A related aspect of the invention relates to a method 
for improving vascular Supply of myocardial tissue damaged 
by myocardial infarction. This method involves inducing 
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angiogenesis by administering to venous or capillary tissue 
a translation product of a nucleic acid Sequence Selected 
from the group consisting of HMGI genes, MAG genes, 
nucleic acid sequences according to SEQ ID Nos. 1-19 and 
their derivatives. 

0025. A seventeenth aspect of the invention relates to a 
method for inhibiting angiogenesis in a mammal. This 
method involves first administering to the mammal a first 
polynucleotide complementary to a Second polynucleotide 
selected from the group consisting of HMGI genes, MAG 
genes and nucleic acid molecules having Sequences accord 
ing to one of SEQ ID NOS.: 1-19; and then forming a 
complex between the first polynucleotide and the Second 
polynucleotide, thereby inhibiting angiogenesis. A related 
aspect of the invention regards a method of preventing or 
treating loSS of Sight as a consequence of neovascularization 
by inhibiting angiogenesis according to method involves 
first administering to the mammal a first polynucleotide 
complementary to a Second polynucleotide Selected from the 
group consisting of HMGI genes, MAG genes and nucleic 
acid molecules having Sequences according to one of SEQ 
ID NOS.: 1-19; and then forming a complex between the 
first polynucleotide and the Second polynucleotide, thereby 
inhibiting angiogenesis. 

0026. An eighteenth aspect of the invention relates to a 
method for inhibiting angiogenesis in a mammal which 
involves the Steps of administering to the mammal a trans 
lation product of a polynucleotide Selected from the group 
consisting of HMGI genes, MAG genes and nucleic acid 
molecules having Sequences according to one of SEQ ID 
NOS.: 1-19; and then forming a complex between the 
translation product and the polynucleotide, thereby inhibit 
ing angiogenesis. A related aspect of the invention regards a 
method of preventing or treating loSS of Sight as a conse 
quence of neovascularization, which method involves inhib 
iting angiogenesis by administering to the mammal a trans 
lation product of a polynucleotide Selected from the group 
consisting of HMGI genes, MAG genes and nucleic acid 
molecules having Sequences according to one of SEQ ID 
NOS.: 1-19; and then forming a complex between the 
translation product and the polynucleotide, thereby inhibit 
ing angiogenesis. 

0027. A nineteenth aspect of the invention relates to a 
method for inhibiting angiogenesis in a mammal which 
includes the Steps of first administering to the mammal an 
antibody to a translation product of a polynucleotide 
selected from the group consisting of HMGI genes, MAG 
genes and nucleic acid molecules having Sequences accord 
ing to one of SEQ ID NOS.: 1-19; and then forming a 
complex between the antibodies and the translation prod 
ucts, thereby inhibiting angiogenesis. In one embodiment of 
the invented method the antibody is Selected from the group 
consisting of polyclonal antibodies, monoclonal antibodies 
and fragments and derivatives thereof. A related aspect of 
the invention regards a method of preventing or treating loSS 
of Sight as a consequence of neovascularization which 
involves inhibiting angiogenesis by administering to the 
mammal an antibody to a translation product of a polynucle 
otide Selected from the group consisting of HMGI genes, 
MAG genes and nucleic acid molecules having Sequences 
according to one of SEQ ID NOS.: 1-19; and then forming 
a complex between the antibodies and the translation prod 
ucts, thereby inhibiting angiogenesis. 



US 2002/0120120 A1 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1 is a diagram showing the genomic structure 
of the HMGI-C gene, RNA and cDNA and position of the 
primers used for the RT-PCR. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0029. The mutations that can manifest themselves cyto 
genetically as Structural chromosome aberrations of region 
q14-15 of chromosome 12, can be proven with the help of 
the methods of the polymerase chain reaction for the rapid 
amplification of 3' clDNA ends (3' RACE PCR) and/or for 
fluorescence in situ-hybridization. It is found that often 
breaks occur in the third and more rarely in the fourth intron 
of the HMGI-C gene. The 3' component of the gene is 
Separated from its original Sequence due to breaks and is 
Substituted by a So-called ectopic DNA sequence. Such 
ectopic Sequences apparently originate in other genes. The 
fusion gene of the ectopic Sequence with parts of the 
HMGI-C that codes for the DNA-bonding components 
remains on the resulting derivative of chromosome 12 and is 
expressed as a fusion transcript in the cells, together with the 
original transcript. It is not known whether only an expres 
Sion of the gene, e.g. caused by the shift of an enhancer in 
the area of the gene, can result in the growth of a tumor. 
0.030. It is remarkable that many of the above tumors 
have Sub-groups for which the chromosome changes of band 
6p21 are characteristic. The gene for HMGI-Y is located in 
this band, which, as already indicated above, has the highest 
homologous degree of all known HMG genes compared to 
the HMGI-C gene, So that mutations of this gene may also 
play a role in many of the above tumors. 
0031. The agents described in the state of the art that are 
used for the purpose of influencing angioneoplasm, i.e. 
(neo-)angiogenesis, (neo-)vascularization and tumor angio 
genesis, and for the purpose of preventing blindness due to 
neo-vascularization as often occurs in connection with dia 
betes mellitus, for example, and for the purpose of treating 
endometriosis, for the purpose of contraception and tissue 
regeneration, are characterized in that they use an indirect 
mechanism to arrive at their final effect. 

0.032 Indirect mechanism means that the respective 
agent itself, or effector molecules formed or activated by this 
agent, act on the target cells, possibly while using receptors 
or more or leSS Specific receptor-like Structures, and interfere 
in the cellular activity without carrying any specificity 
inherent in their own structure which would make it possible 
to influence the translation and/or the transcription of the 
gene or the Sequences that are responsible for the respective 
phenomenon or clinical picture. 
0033) A number of basic disadvantages can be deducted 
from this mechanism. Due to non-specific receptor mecha 
nisms or croSS-reactivities of the receptorS or receptor-like 
Structures, Said agents often are accepted into other tissues 
as target tissue or target cells. This is why there are no 
Specific effective locations and therefore Significant Side 
effects must be anticipated. In addition, the influence of Said 
agents on the reactions within the cell results in a consid 
erable disturbance which may or may not result in the 
desired effect in the target cell. 
0034 Especially problematic is influencing angioneo 
plasm with State of the art agents. Apart from the hope of 
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Spontaneous healing, the only other common option in 
clinical Scenarios is to transplant vessels. The availability of 
Suitable vessels is a very basic problem. 
0035) Influencing angioneoplasm in order to prevent 
tumor angiogenesis Seems to be a promising prospect for an 
effective cancer therapy that is being examined using Suit 
able, but typically Systemic agents. The use of Such Systemic 
agents, however, is accompanied by corresponding negative 
effects, as described above and as they result from Similarly 
non-specific radiation therapy. 

0036) There are numerous causes for the loss of vision 
and an equal number of different treatments are available 
today. It is a known fact that the vision of patients that suffer 
from diabetes mellitus is impaired due to neo-vasculariza 
tion that can result in total blindness. It is possible to slow 
Vision loSS by treating the diabetes mellitus; however, there 
is an urgent need for an agent that Specifically makes it 
possible to treat or prevent blindness due to neo-vascular 
ization, independent of the therapy for diabetes mellitus. 

0037. The side-effects of hormonal agents used for con 
traceptive purposes are Sufficiently known and, despite 
intensive efforts on the part of the drug companies, Still exist. 
A central problem in the development of oral contraceptives 
certainly is the fact that there still is a need for a well 
tolerable and reliable agent that interrupts a pregnancy 
following the nidation of the fertilized egg. 
0038 Finally, tissue regeneration still is a largely 
unsolved problem despite Successes, above all in the area of 
skin culture. Typically, complex nutrient Solutions are used 
in order to regenerate at least Some tissues. However, the 
ability to reproduce the process is not always certain, due to 
the complex media or complex media admixtures that are 
used whereby complex media or media admixtures are 
necessary because a targeted admixture of individual factors 
is rarely Successful. Even if individual compositions are 
known that would allow for the regeneration of the respec 
tive tissue in the desired manner, Side-effects have to be 
anticipated as well, due to the indirect action of Such 
compositions. In addition, the perSon responsible for regen 
erating the tissue, as well as the patient who is to receive the 
regenerated tissue, might be at great risk due to the biologi 
cal Sources required for the regeneration process. 

0039 The treatment of tumors still poses one of the 
greatest challenges to medicine. Despite comprehensive 
efforts, there are few specific therapies. Often chemotherapy 
and radiation therapy offer the only alternatives, but they 
have inherent Side-effects that often question the use of the 
therapies as Such. 

0040. The invention is charged with describing and mak 
ing available DNA sequences that are Suitable, for example, 
for providing agents for the purpose of treating diseases or 
for the purpose of influencing biological Systems while 
reducing the Side-effects that are usually associated with 
Such treatments. 

0041 Another object of the invention is to show new uses 
of Sequences of the MAG genes or the genes of the high 
mobility group proteins, and to provide agents for the 
Specific treatment of diseases or for influencing biological 
Systems, while reducing the Side-effects that are usually 
associated with them. The object of the invention is attained 
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through a DNA sequence that is characterized by at least one 
sequence as shown in SEQ ID NOs: 1 through 19. 

0042. In one of the embodiments the DNA sequence 
corresponds partially or completely to the Sequence of the 
HMGI-C gene. 

0043. In another embodiment of the invention, parts of 
the sequences shown in SEQ ID NOs: 1 through 19 make up 
a part of the DNA sequence of the HMGI-C gene. 
0044) It is possible for the DNA sequence to be mutant as 
compared to the DNA sequence shown in SEQ ID NOs: 1 
through 19. 

004.5 The invention proposes that the DNA sequence 
primarily has the same Sequence as the one shown in SEQ 
ID NOs: 1 through 19, including the respective complemen 
tary strand and modified versions of both strands. 
0046) An alternative is that the DNA sequence has a 
primarily functionally identical nucleic acid Sequence to the 
sequences shown in SEQ ID NOs: 1 through 19. 

0047. In one embodiment, the DNA sequence in accor 
dance with the invention has at least one Sequence that codes 
for a DNA-bonding part of the corresponding translation 
product(s). 

0.048. An alternative is that the sequence in accordance 
with the invention does not have a Sequence that codes for 
the protein-bonding part of the corresponding translation 
product(s). 
0049. In a preferred embodiment, the sequence in accor 
dance with the invention has one or Several Sequences S. 
which replace(s) or Supplement(s) the Sequence(s) that 
code(s) for the protein-bonding part of the corresponding 
translation product(s). 
0050. In an especially preferred embodiment sequence, 
S is selected from the group that comprises other sequences 
of the human genome, Sequences of other (donor) organisms 
and artificial Sequences and combinations thereof. 

0051. In an alternative embodiment, the sequences shown 
in SEQID NOs: 1 through 19 are aberrant transcripts of the 
HMGI-C gene. 

0.052 In the following paragraphs the above sequences 
will be called Sr. 
0053. The invention also describes an expression vector 
that comprises at least one transcription promoter that is 
followed by at least one of the S. Sequences further down. 
0054. In addition, the invention comprises a host cell that 
transferS or transforms with an expression vector in accor 
dance with the invention. 

0055. In a preferred embodiment the host cell is a 
prokaryotic cell. 

0056. In yet another embodiment the host cell is an 
eukaryotic cell. 

0057. In a preferred embodiment the eukaryotic cell is a 
yeast cell. 

0.058. In an especially preferred embodiment, the eukary 
otic cell is a mammal cell. 
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0059. In addition, the invention describes a protein that is 
a translation product of one or Several of the Sar Sequences 
and/or the corresponding transcript(s) in native or mutant 
form and/or in a complete or fragmented form whereby the 
translation product glycosylates, is native or mutant and/or 
is in a complete or fragmented State, glycosylates partially or 
not at all and/or phosphorylates or does not phosphorylate 
and/or is chemically modified or not chemically modified. 
0060. In yet another aspect the object of the invention is 
attained through the use of at least one of the Sar Sequences 
in accordance with the invention for the purpose of influ 
encing angioneoplasm. 

0061 The invention also describes another aspect that 
attains the object of the invention through the use of a MAG 
gene for the purpose of influencing angioneoplasm. 
0062 Another aspect that attains the object of the inven 
tion is the use of at least one high mobility group protein 
gene for the purpose of influencing angioneoplasm. 
0063. In a preferred embodiment, the high mobility group 
protein gene is Selected from the group that comprises the 
HMGI-C gene and the HMGI-Y gene. 
0064. In the following paragraphs the above genes or 
groups of genes will be referred to as G. 
0065. It is possible to use sequences that have fundamen 
tally the same nucleic acid Sequence as the G genes. 
0066 An alternative is the use of sequences that have 
essentially the same functional nucleic acid sequence as that 
of the Go genes. 
0067. In the following paragraphs, the above defined 
Sequences together with the above defined G genes will be 
referred to as S. Sequences. 
0068. In another embodiment, the S sequences have at 
least one Sequence that codes for a DNA-bonding compo 
nent of the corresponding translation product(s). 
0069. In another alternative of the invention the S. 
Sequences and their derivatives in accordance with the 
invention do not have any of the Sequences that code for the 
protein-bonding component of the corresponding translation 
product(s). 
0070. In addition, the S sequences or derivatives in 
accordance with the invention have one or several S. 
Sequences that replace(s) or Supplement(s) the Sequence(s) 
that code(s) for the protein-bonding component of the cor 
responding translation product(s). 
0071. It is possible for the S. sequence to be selected from 
the group that comprises other Sequences of the human 
genome, Sequences of other (donor) organisms, and artificial 
Sequences and combinations thereof. 
0072 In one embodiment the S and S sequences and 
their derivatives in accordance with the invention are 
double-Strands and/or a coding and/or non-coding Single 
strand and/or cDNA. 

0073. The Sr. and S sequences and their derivatives in 
accordance with the invention can be native and/or mutant 
and/or in a fragmented or non-fragmented State. 

0074. In an embodiment of the invention the Sr. and S 
Sequences and their derivatives in accordance with the 
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invention can have at least one promoter and/or at least one 
enhancer element and/or at least one transcription termina 
tion element and/or at least one resistance gene and/or at 
least one additional marking gene. 

0075. In one embodiment at least one of the S or S. 
Sequences or their derivatives in accordance with the inven 
tion can be cloned in a host System. 
0.076. In this case the Sr. and S sequences and their 
derivatives in accordance with the invention are copied at 
least once. 

0077. In the following paragraphs the above G genes, 
the S. Sequences and their derived Sequences or the different 
embodiments will be referred to as Sr Sequences. 
0078. In accordance with the invention the object of the 
invention is attained with the help of an agent used for the 
purpose of influencing angioneoplasm and that is comprised 
of at least one agent Ms that is Selected from the group that 
comprises sense DNA, sense RNA, sense cDNA, antisense 
DNA, antisense RNA and antisense cDNA and combina 
tions thereof as a Single Strand and/or double Strand. 
0079. It may be possible for the sequence(s) of the 
agent(s) Ms to be native or mutant and/or in a complete or 
a fragmented State and/or chemically modified or not chemi 
cally modified. 
0080. In a preferred embodiment of the invention the 
Sequence of the Ms agent(s) correspond(s) to a or several Sir 
or Sar Sequence(s) and/or the corresponding transcript(s) 
that is(are) native or mutant and in a complete or fragmented 
State. 

0081. In the Subsequent paragraphs the agents selected 
from the group that comprises the nucleic acid will be 
referred to as MMAKs agents. 

0082 In addition, the object of the invention is attained 
with the help of an agent used for the purpose of influencing 
angioneoplasm that comprises at least one agent MP that is 
Selected from the group that comprises poly-clonal antibod 
ies, mono-clonal antibodies, and fragments and derivatives 
thereof. 

0.083. In this case it is especially preferred if the Magent 
acts against a ST or SAT Sequence(s) and/or the correspond 
ing transcription product(s) that is(are) native or mutant 
and/or in a complete or fragmented State. 
0084. In an especially preferred embodiment the M 
agent acts against one or Several translation products of a Sir 
or Sr Sequence or several sequences and/or the correspond 
ing transcript(s) that is(are) native or mutant and/or in a 
complete or fragmented State and whereby Said translation 
product(s) is(are) native or mutant and/or in a complete or 
fragmented State and/or is(are) glycosylated, partially gly 
cosylated or not glycosylated and/or is(are) phosphorylated 
or not phosphorylated. 

0085. In addition, within the framework of the invention, 
agent MP in accordance with the invention acts against an 
antibody or a fragment of an antibody which in turn acts 
against one or Several ST or SAT Sequences and/or the 
translation product(s) and/or the corresponding transcription 
product(s) that is(are) native or mutant and/or in a complete 
or fragmented State. 
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0086. In addition, it is possible for agent M in accor 
dance with the invention to act against an antibody or a 
fragment of the antibody which in turn acts against one or 
Several translation products of one or several of the S or Sir 
Sequences and/or the corresponding transcript(s) that is(are) 
native or mutant and/or in a complete or fragmented State 
and whereby said translation product(s) is(are) native or 
mutant and/or in a complete or fragmented State and/or 
is(are) glycosylated, partially glycosylated or not glycosy 
lated and/or is(are) phosphorylated or not phosphorylated. 
0087. In the subsequent paragraphs the above agents 
Selected from the group of antibodies and fragments and 
their derivatives will be referred to as MMA agents. 

0088. In accordance with the invention the object is also 
attained with the help of an agent used for the purpose of 
influencing angioneoplasm that is comprised of at least one 
translation product of one or Several Sr. or Sar Sequences 
and/or the corresponding transcript(s) that is(are) native or 
mutant and/or in a complete or fragmented State and 
whereby said translation product(s) is(are) native or mutant 
and/or in a complete or fragmented State and/or is(are) 
glycosylated, partially glycosylated or not glycosylated and/ 
or is(are) phosphorylated or not phosphorylated and/or 
is(are) chemically modified or not chemically modified. 
0089. In the Subsequent paragraphs the above translation 
product will be referred to as translation product TP. 

0090 Finally the object of the invention is attained with 
the help of an agent in accordance with the invention that is 
used for the purpose of influencing angioneoplasm and that 
is comprised of at least one expression inhibitor and/or at 
least an agent that Stimulates the expression. 

0091) Especially preferred in this case is when the 
expression inhibitor and/or the agent that Stimulates the 
expression has a higher degree of Specificity for one or 
Several of the Sr. or Sr Sequences compared to other genes 
of the respective genetic System. 

0092. Especially preferred is a scenario in which the 
expression inhibitor and/or the agent that Stimulates the 
expression is specific for one or Several Sr. or Sar Sequences. 

0093. The above described expression inhibitor will be 
referred to as expression inhibitor I and the above described 
agent that Stimulates the expression will be referred to as 
agent ES. 

0094. One use of the agent in accordance with the inven 
tion for the purpose of influencing angioneoplasm concerns 
angiogenesis. 

0095 Especially preferred is an effect which reduces 
and/or prevents angiogenesis. 

0096. In an alternative, angiogenesis can be stimulated. 

0097. Especially preferred is an embodiment in which the 
influence on the angioneoplasm affects tumor angiogenesis. 

0098. In addition, one use of the agents in accordance 
with the invention for the purpose of influencing angioneo 
plasm concerns vascularization. 

0099 Especially preferred in this case is an embodiment 
in which vascularization is stimulated. 
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0100 AS alternative is for vascularization to be reduced 
or prevented. 

0101 Another aspect of the invention concerns the treat 
ment and/or prevention of blindneSS due to neo-vascular 
ization while using at least one of the agents in accordance 
with the invention for the purpose of influencing angioneo 
plasm. 
0102 Finally another aspect of the invention is to 
improve the vessel Supply of heart muscle tissue with 
cardiac infarction damage while using at least one agent in 
accordance with the invention for the purpose of influencing 
angioneoplasm. 

0103). It is possible to use the agent in accordance with the 
invention in humans and/or animals. 

0104. In addition, it is possible to use the agent for 
therapeutic and/or diagnostic applications in humans and/or 
animals. 

01.05 
0106 Another use in accordance with the invention of at 
least one of the agents in accordance with the invention is 
its/their use in the production of a drug for therapeutic and/or 
diagnostic applications for the purpose of influencing angio 
neoplasm. 

In addition, it is possible to use it in vitro. 

0107 Another aspect of the invention describes a kit for 
the purpose of influencing angioneoplasm that contains at 
lest One MMAKs and/or One MMAKP agent. 
0108. It is possible for the kit to contain at least one 
translation product of one or several of the S or Sir 
Sequences and/or the corresponding transcript(s) that is(are) 
native or mutant and/or in a complete or fragmented State 
and whereby said translation product(s) is(are) native or 
mutant and/or in a complete or fragmented State and/or 
is(are) glycosylated, partially glycosylated or not glycosy 
lated and/or is(are) phosphorylated or not phosphorylated 
and/or is(are) chemically modified or not chemically modi 
fied. 

0109 At least one expression inhibitor I and/or at least 
one agent ES that Stimulates the expression is contained in 
one embodiment of the kit. 

0110. In an especially preferred embodiment of the 
invention the kit contains at least one MMAks and/or at least 
one MMA agent and/or one translation product TP and/or 
at least one expression inhibitor I and/or at least an agent ES 
that Stimulates the expression. 
0111. In an especially preferred embodiment the kit can 
be used for the purpose of influencing tumor angiogenesis. 
0112) In another embodiment the kit is used for the 
purpose of influencing angiogenesis. 
0113. It also is possible to use the kit for the purpose of 
influencing vascularization. 
0114. An alternative is to use the kit for the purpose of 
inhibiting angioneoplasm. 
0115) An alternative is to use the kit for the purpose of 
Stimulating angioneoplasm. 
0116 Finally, it is possible to use the kit for the purpose 
of treating and/or preventing blindneSS due to neo-vascular 
ization. 
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0117. In addition, it is possible to use the kit in accor 
dance with the invention for the purpose of improving the 
vessel Supply of heart muscle tissue damaged by cardiac 
infarction. 

0118. The kit may be used for therapeutic treatment 
and/or for diagnosis purposes. 

0119) 
animals. 

It is possible to use the kit in humans and/or 

0120 Finally it is possible to use the kit in in vitro 
Systems. 

0121 The object is attained in accordance with the inven 
tion through the use of at least one of the Sequences Sr in 
accordance with the invention for the treatment of 
endometriosis. 

0122) In a broader aspect in which the object is attained, 
the invention concerns the use of a MAG gene for the 
treatment of endometriosis. 

0123. A further aspect of the invention in which the 
object is attained concerns the use of at least one high 
mobility group protein gene for the treatment of endometrio 
Sis. 

0.124. In a preferred embodiment, it is provided that the 
high mobility group protein gene is Selected from the group 
which comprises the HMGI-C gene and the HMGI-Y gene. 
0.125 The above genes and/or groups of genes are des 
ignated below as genes Go. 
0126. It can be provided that sequences are used with 
essentially the same Sequence of nucleic acid as the gene 
Go. 
0127. In an alternative, sequences can be used with a 
nucleic Sequence which is essentially the Same functionally 
as that of the gene G. 
0128. The above-defined sequences together with the 
above-defined genes G will be designated below as 
Sequences S. In a further embodiment, it is provided that 
the Sequences S. have at least one sequence which codes for 
a DNA binding portion of the corresponding translation 
product(s). 

0129. In a further alternative of the invention, it is pro 
Vided that the Sequences S and derivatives thereof do not 
have any Sequence which codes for the protein-binding 
portion of the corresponding translation product(s). 
0130. It can further be provided that the sequences S or 
derivatives thereof in accordance with the invention have 
one or several sequences S, which replace the Sequence(s) 
which code for the protein-binding portion of the corre 
sponding translation product(s). 
0131) It is possible in this case for the sequence S, to be 
Selected from the group which comprises other Sequences of 
the human genome, Sequences of other (donor) organisms, 
and artificial Sequences and combinations thereof. 
0.132. In one embodiment, it is provided that the 
Sequences SAF or S, as well as derivatives thereof in 
accordance with the invention are present as double-Strand 
and/or coding and/or non-coding Single Strand and/or 
cDNA 
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0133. It can further be provided that the sequences S or 
S as well as derivatives thereof in accordance with the 
invention are present in native and/or mutant and/or frag 
mented or unfragmented forms. 
0134. In one embodiment of the invention, the sequences 
Sr. or S as well as derivatives thereof in accordance with 
the invention have at least one enhancer element and/or at 
least one transcription termination element and/or at least 
one resistance gene and/or at least one other marking gene. 
0135) In one embodiment, at least one of the sequences 
S. or So, or derivatives thereof in accordance with the 
invention are present as clones in a host System. 
0136. It is provided In this case that the sequences S or 
Sc or derivatives thereof in accordance with the invention 
are present in at least one copy. 
0.137 The aforementioned gene G, the Sequences S, 
and the Sequences derived therefrom or the various embodi 
ments are designated below as Sequences Sr. 
0.138. The object is attained in accordance with the inven 
tion through an agent for the treatment of endometriosis 
which comprises at least one agent Ms., which is selected 
from the group which comprises sense DNA, sense RNA, 
sense cDNA, antisense DNA, antisense RNA, and antisense 
cDNA, and combinations thereof as individual strands and/ 
or double strands. 

0139. It can be provided that the sequence(s) of the 
agent(s) Ms are present in native or mutant form and/or 
complete or fragmented and/or chemically modified or not 
chemically modified. 
0140. In a preferred embodiment, the sequence of the 
agent(s) Ms correspond to Sequence(s) Sr. or the correspond 
ing transcript(s) which are present in native or mutant form, 
complete or fragmented. 

0.141. The above agents selected from the group com 
prising the nucleic acids Shall be referred to below as agents 
MMAks 
0142. The object is further attained through an agent for 
the treatment of endometriosis which comprises at least one 
agent MP which is selected from the group which comprises 
polyclonal antibodies, monoclonal antibodies, and frag 
ments and derivatives of the Same. 

0143. It is especially preferred In this case that the agent 
M be directed against a sequence(s) S or Sr. and/or the 
corresponding transcription product(s) which are present in 
native or mutant form and/or complete or fragmented. 
0144. In a particularly preferred embodiment, the agent 
M, acts against one or several translation products of a 
Sequence or Several Sequences Sr. or Sr and/or of the 
corresponding transcript(s) which are present in native or 
mutant form and/or complete or fragmented and whereby 
said translation product(s) are present in native or mutant 
form and/or complete or fragmented and/or glycosylated, 
partially glycosylated, or not glycosylated and/or phospho 
rylated or not phosphorylated. 

0145. In addition, it is within the framework of the 
present invention that the agent MP in accordance with the 
invention acts against an antibody or a fragment thereof 
which in turn acts against one or more Sequences Sr or Sar 
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and/or the corresponding transcription product(s) which are 
present in native or mutant form and/or complete or frag 
mented. 

0146 In addition, it can be provided that the agent in 
accordance with the invention act against an antibody or a 
fragment of the Same which in turn acts against one or 
Several translation products of one or Several Sequences Sr. 
or Sr. and/or corresponding transcript(s) which are present 
in native or mutant form and/or complete or fragmented and 
whereby said translation product(s) are present in native or 
mutant form and/or complete or fragmented and/or glyco 
Sylated, partially glycosylated or not glycosylated and/or 
phosphorylated or not phosphorylated. 

0147 The aforementioned agent selected from the group 
comprised of antibodies and fragments and derivatives of 
the same will be designated below as agent MMAKP. 
0.148. The object is attained in accordance with the inven 
tion through an agent which comprises at least one transla 
tion product of one or Several Sequences Sr. or SA and/or the 
corresponding transcript(s) which are present in native or 
mutant form and/or complete or fragmented and whereby 
said translation product(s) are present in native or mutant 
form and/or complete or fragmented and/or glycosylated, 
partially glycosylated or not glycosylated and/or phospho 
rylated or not phosphorylated and/or chemically modified or 
not chemically modified. 
014.9 The translation product described above shall be 
designated below as translation product TP. 
0150 Finally, the object is attained by means of an agent 
in accordance with the invention for the treatment of 
endometriosis which comprises at least one expression 
inhibitor and/or at least one agent which Stimulates the 
expression. 

0151. It is particularly preferred In this case that the 
expression inhibitor and/or the expression Stimulating agent 
have an elevated Specificity for one or more of the Sequences 
Sr. or Sir compared with other genes of the genetic System 
in question. 
0152. It is quite particularly preferred In this case that the 
expression inhibitor and/or the expression-stimulating agent 
be specific for one or more Sequences Sr. or SA. 
0153. One application in accordance with the invention 
provides that at least one of the agents in accordance with 
the invention is used for the treatment of endometriosis in 
humans or in animals. 

0154) In one embodiment, use is indicated for therapeutic 
and/or diagnostic application in humans and/or in animals. 
0.155. A further application in accordance with the inven 
tion provides the in Vitro application of at least one of the 
agents in accordance with the invention. 
0156 Finally, an application in accordance with the 
invention can provide for the application of at least one of 
the agents in accordance with the invention for the manu 
facture of a drug for the therapeutic and/or diagnostic 
application in the treatment of endometriosis. 
O157. In a further aspect, the invention concerns a kit for 
the treatment of endometriosis which contains at least an 
agent MMAKs and/or an agent MMAKP. 
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0158. It is possible for a kit to contain a translation 
product of one or more of Sequences Sr. or SA and/or of the 
corresponding transcript(s) which are present in native or 
mutant form and/or complete or fragmented and whereby 
said translation product(s) are present in native or mutant 
form and/or complete or fragmented and/or glycosylated, 
partially glycosylated or not glycosylated and/or phospho 
rylated or not phosphorylated and/or chemically modified or 
not chemically modified. 

0159. In one embodiment of the kit, at least one expres 
Sion inhibitor I and/or one expression-stimulating agent ES 
are contained. 

0160 In a particularly preferred embodiment, it is pro 
Vided that at least one agent MMAKs and/or at least one agent 
MMA and/or at least one translation product TP and/or at 
least one expression inhibitor I and/or at least one expres 
Sion-Stimulating agent ES is contained. 

0.161 The kit can be used for therapeutic treatment and/or 
for diagnosis. 

0162. It is provided that the kit will be used with humans 
and/or animals. 

0163 Finally, the kit can also be used in in vitro systems. 
0164. The object can be attained in accordance with the 
invention through the use of at least one of the Sequences 
S for contraception. 
0.165. In a broader aspect in which the object is attained, 
the invention concerns the use of a MAG gene for contra 
ception. 

0166 Another aspect of the invention in which the object 
is attained concerns the use of at least one high mobility 
group protein gene for contraception. 

0167. In a preferred embodiment, it is provided that the 
high mobility group protein gene is Selected from the group 
which comprises the HMGI-C gene and the HMGI-Y gene. 
0168 The above gene or group of genes are designated 
below as genes G. 
0169. It can be provided that sequences are used with 
essentially the same nucleic acid sequence as the genes G. 
0170 In an alternative, sequences can be used with 
nucleic acid Sequence which is, in essence, functionally the 
Same as that of genes G. 
0171 The sequences defined above, together with genes 
G, which are likewise defined above, shall be designated 
from this point forward as Sequences S. 
0172 In a further embodiment, it is provided that the 
Sequences S. have at least one Sequence which code for a 
DNA-binding portion of the corresponding translation prod 
uct(s). 
0173. In a further alternative of the invention, it is pro 
Vided that the Sequences S and derivatives thereof have no 
Sequence which codes for the protein-binding portion of the 
corresponding translation product(s). 
0.174 Furthermore, it can be provided that the sequences 
Sc or derivatives thereof in accordance with the invention 
have one or more Sequences S, which replace or Supplement 
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that Sequence or those Sequences which code for the protein 
binding portion of the corresponding translation product(s). 

(0175). It is possible In this case for the sequences S. to be 
Selected from the group which comprises the other 
Sequences of the human genome, Sequences of other (host) 
organisms, and artificial Sequences and combinations 
thereof. 

0176). In one embodiment, it is provided that the 
Sequences S and S as well as derivatives thereof in 
accordance with the invention are present as double Strand 
and/or coding and/or non-coding Single Strand and/or 
CDNA. 

0177. Furthermore, it can be provided that the sequences 
SA and S as well as derivatives thereof in accordance with 
the invention are present as natives and/or mutants and/or 
fragmented or not fragmented. 

0.178 In one embodiment of the invention, the sequences 
Sr. and S as well as derivatives thereof have at least one 
promoter and/or at least one enhancer element and/or at least 
one transcription termination element and/or at least one 
resistance gene and/or at least one other marking gene. 

0179. In one embodiment, at least one of the sequences 
S. or S, or derivatives in accordance with the invention are 
present as clones in a host System. 

0180. It is provided In this case that the sequences S. 
and S as well as derivatives thereof in accordance with the 
invention are present in at least one copy. 
0181. The aforementioned genes G, the Sequences S, 
and the Sequences derived therefrom or from the various 
embodiments are designated below as sequences Sr. 

0182. The object is attained in accordance with the inven 
tion through an agent for contraception which comprises at 
least one agent Ms which is Selected from the group which 
comprises sense DNA, sense RNA, sense cDNA, antisense 
DNA, antisense RNA, and antisense cDNA and combina 
tions thereof as Single Strand and/or as double Strand. 
0183 It can be provided that the sequence(s) of the 
agent(s) Ms are present in native or mutant form and/or 
complete or fragmented and/or chemically modified or not 
chemically modified. 

0184. In a preferred embodiment, the sequence of the 
agent(s) Ms correspond to a sequence(s) S or Sr and/or to 
the corresponding transcript(s) which is present in native or 
mutant form, complete or fragmented. 

0185. The aforementioned agents derived from the group 
comprising nucleic acids shall be designated below as agent 
MMAks 
0186 The object can also be attained through an agent for 
contraception which comprises at least one Ms which is 
Selected from the group which comprises polyclonal anti 
bodies, monoclonal antibodies, and fragments and deriva 
tives of the Same. 

0187. It is particularly preferred In this case that the agent 
MP act against the Sequence(s) SI or SA and/or the corre 
sponding transcription product(s) which are present in native 
or mutant form and/or complete or fragmented. 
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0188 In a particularly preferred embodiment, the agent 
M, acts against one or more translation products of one or 
more Sequences Sr. or SA and/or of the corresponding 
transcript(s) which are present in native or mutant form 
and/or complete or fragmented and whereby Said translation 
product(s) are present in native or mutant form and/or 
compete or fragmented and/or glycosylated, partially gly 
cosylated, or not glycosylated and/or phosphorylated or not 
phosphorylated. 

0189 Furthermore, it is within the framework of the 
present invention that the agent M in accordance with the 
invention acts against an antibody or a fragment of the same 
which in turn acts against a sequence(s) S or Sr. and/or the 
corresponding transcription product(s) are present in native 
or mutant form and/or complete or fragmented. 
0190. Furthermore, it can be provided that the agent M 
in accordance with the invention acts against an antibody or 
a fragment of the same which in turn acts against one or 
Several translation products of one or more Sequences Sr. or 
Sr. and/or of the corresponding transcript(s) which are 
present in native or mutant form and/or complete or frag 
mented, and whereby said translation product(s) are present 
in native or mutant form and/or complete or fragmented 
and/or glycosylated, partially glycosylated, or not glycosy 
lated and/or phosphorylated or not phosphorylated. 

0191 The above-indicated agents selected from the 
group comprising the antibodies and fragments and deriva 
tives of the same will be designated below as agents MMAk. 
0.192 The object is attained in accordance with the inven 
tion through an agent for contraception which comprises at 
least one translation product(s) or one or more sequences S. 
or SA and/or of the corresponding transcript(s) which are 
present in native or mutant form and/or complete or frag 
mented and whereby said translation product(s) are present 
in native or mutant form and/or complete or fragmented 
and/or glycosylated, partially glycosylated, or not glycosy 
lated and/or phosphorylated or not phosphorylated and/or 
chemically modified or not chemically modified. 
0193 The above described translation product is desig 
nated below as translation product TP. 
0194 Finally, the object is attained through an agent in 
accordance with the invention for contraception which com 
prises at least one expression inhibitor and/or at least one 
agent which Stimulates the expression. 
0.195. It is particularly preferred in this case that the 
expression inhibitor and/or the agent which Stimulates the 
expression have an elevated Specificity for one or more of 
the Sequences Sr. or Sir compared with other genes of the 
particular genetic System. 

0196. It is particularly preferred in this case that the 
expression inhibitor and/or the agent which Stimulates the 
expression be specific for one or more Sequences Sr. or SA. 

0197) The above described expression inhibitor will be 
designated below as expression inhibitor I and the above 
described expression-Stimulating agent will be designated 
below as ES. 

0198 An application in accordance with the invention 
provides the application of at least one of the agents in 
accordance with the invention for oral contraception. 
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0199 A further application in accordance with the inven 
tion provides the use of at least one of the agents in 
accordance with the invention for local contraception. 
0200. It can be provided that the application is for 
humans and/or for animals. 

0201 In an alternative, the application concerns the 
therapeutic application for humans and/or for animals. 
0202) A further application in accordance with the inven 
tion of at least one of the agents in accordance with the 
invention concerns the manufacture of a drug for therapeutic 
application. 

0203. In an additional application in accordance with the 
invention, the aspect through which the object is attained 
concerns the invention of a kit for contraception which 
contains at least one agent MMAKs and/or at least one agent 
MMAKP. 
0204. It is possible for a kit to contain at least one 
translation product of one or more of the Sequences Sr. or 
S and/or of the corresponding transcript(s) which are 
present in native or mutant form and/or complete or frag 
mented and whereby said translation product(s) in native or 
mutant form and/or complete or fragmented and/or glyco 
Sylated, partially glycosylated, or not glycosylated and/or 
phosphorylated or not phosphorylated and/or chemically 
modified or not chemically modified. 
0205. In one embodiment of the kit, at least one expres 
Sion inhibitor I and/or at least one expressing-Stimulating 
agent ES is contained. 
0206. In a particularly preferred embodiment, it is pro 
Vided that at least one agent MMAKs and/or at least one agent 
MMA and/or at least one translation product TP and/or at 
least one expression inhibitor I and/or at least one expres 
Sion-Stimulating agent ES be contained in the kit. 
0207. In a quite particularly preferred embodiment, the 
kit can be used for oral contraception. 
0208 Furthermore, it is possible for the kit to be used for 
local contraception. 

0209 The kit can be used for therapeutic treatment and/or 
for diagnosis. 

0210) 
animals. 

It is provided that the kit is used for humans and/or 

0211 Finally, the kit can also be used in in vitro systems. 
0212. In a further aspect, the invention concerns a process 
of contraception which provides that at least one agent is 
administered which is Selected from the group which con 
tains sense DNA, sense RNA, sense cDNA, antisense DNA, 
antisense RNA, and antisense cDNA and combinations 
thereof as a Single Strand and/or as a double Strand and 
whereby the Sequence of the agent Selected from the group 
corresponds to the sequence(s) Sr. and/or SA and/or the 
corresponding transcript(s) which is(are) present in native or 
mutant form and/or complete or fragmented. 
0213. In addition, the invention represents a process for 
contraception which provides for the administration of at 
least one agent which is Selected from the group which 
contains polyclonal antibodies, monoclonal antibodies, and 
fragments and derivatives of the same and whereby the 
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agent Selected from the group acts against the Sequence(s) 
S, and/or Sar and/or in the direction opposite to the corre 
sponding transcript(s) which are present in native or mutant 
form and/or complete or fragmented. 
0214. In a further aspect of the invention, a process for 
contraception is Suggested which provides that at least one 
agent be administered which is Selected from the group 
which contains polyclonal antibodies, monoclonal antibod 
ies, and fragments and derivatives of the same and whereby 
the agent Selected from the group acts against one or more 
of Sequences Sr and/or SAT and/or of the corresponding 
transcript(s) which is(are) present in native or mutant form 
and/or complete or fragmented and whereby Said translation 
product(s) is(are) present in native or mutant form and/or 
complete or fragmented and/or glycosylated, partially gly 
cosylated, or not glycosylated and/or phosphorylated or not 
phosphorylated. 
0215. In addition, the invention suggests a procedure for 
contraception which is characterized by the fact that at least 
one agent is administered which is a translation product of 
one or more Sequences Sr and/or SA and/or of the corre 
sponding transcript(s) which is(are) present in native or 
mutant form and/or complete or fragmented and whereby 
said translation product(s) is(are) present in native or mutant 
form and/or complete or fragmented and/or glycosylated, 
partially glycosylated, or not glycosylated and/or phospho 
rylated or not phosphorylated and/or chemically modified or 
not chemically modified. 
0216) In preferred embodiments of the process in accor 
dance with the invention for contraception, Said agent is 
administered orally. 
0217. In a further preferred embodiment, it is provided 
that Said agent is administered periodically. 
0218. An additional alternative of the procedure in accor 
dance with the invention provides that Said agent is admin 
istered following conception. 
0219. The object is attained in accordance with the inven 
tion through the use of at least one of Sequences SA for 
tissue regeneration. 
0220. In a further aspect through which the object is 
attained, the invention concerns the use of a MAG gene for 
tissue regeneration. 
0221) Another aspect of the invention in which the object 
is attained concerns the use of at least one high mobility 
group protein gene for tissue regeneration. 
0222. In a preferred embodiment, it is provided that the 
high mobility group protein gene is Selected from the group 
which comprises the HMGI-C gene and the HMGI-Y gene. 
0223) The above genes or groups of genes are designated 
below as gene G. 
0224. It can be provided that sequences are used with 
essentially the Same nucleic acid Sequence as genes Go. 
0225. In an alternative, Sequences are used with a nucleic 
acid Sequence which is essentially the same functionally as 
that of the genes G. 
0226. The above-defined sequences together with the 
above-defined genes G. Shall be designated below as 
Sequences So. 
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0227. In a further embodiment, it is provided that the 
Sequences S. have at least one Sequence which codes for a 
DNA-binding portion of the corresponding translation prod 
uct(s). 
0228. In a further alternative of the invention, it is pro 
vided that the Sequences S and derivatives thereof do not 
have any Sequence which codes for the protein-binding 
portion of the corresponding translation product(s). 
0229. Furthermore, it can be provided that the sequences 
S or derivatives thereof in accordance with the invention 
have one or more Sequences S, which replace or Supplement 
that Sequence or those Sequences which code for the protein 
binding portion of the corresponding translation product(s). 
0230. It is possible. In this case for the sequence S, to be 
Selected from the group which comprises other Sequences of 
the human genome, Sequences of other (host) organisms and 
artificial Sequences and combinations thereof. 
0231. In one embodiment, it is provided that the 
Sequences S or S and derivatives in accordance with the 
invention thereof are present as double Strand and/or coding 
and/or non-coding Single Strand and/or cDNA. 
0232 Furthermore, it can be provided that the sequences 
Sar of S and the derivatives thereof in accordance with the 
invention are present as native and/or mutant and/or frag 
mented or not fragmented. 

0233. In one embodiment of the invention, the sequences 
SAT or S and derivatives thereof in accordance with the 
invention can have at least one promoter and/or at least one 
enhancer element and/or at least one transcription termina 
tion element and/or at least one resistance gene and/or at 
least one other marking gene. 

0234. In one embodiment, at least one of the sequences 
S. or So, or derivatives thereof in accordance with the 
invention are present as clones in a host System. 
0235. It is provided In this case that the sequences S or 
S and derivatives thereof in accordance with the invention 
are present in at least one copy. 
0236. The above genes G, the Sequences S, and the 
Sequences derived therefrom or the various embodiments 
will be designated below as Sequences Sr. 
0237) The object is attained in accordance with the inven 
tion through an agent for tissue regeneration which com 
prises at least one agent Ms which is Selected from the group 
which comprises sense DNA, sense RNA, sense cDNA, 
antisense DNA, antisense RNA, and antisense cDNA and 
combinations thereof as Single Strand or double Strand. 
0238. It can be provided that the sequence(s) of agent(s) 
Ms are present in native or mutant form and/or complete or 
fragmented and/or chemically modified or not chemically 
modified. 

0239). In a preferred embodiment, the sequence of 
agent(s) Ms correspond to a sequence(s) SI or SA and/or to 
the corresponding transcript(s) which are present in native or 
mutant form, complete or fragmented. 

0240 The above agents selected from the group com 
prised on nucleic acids are designated below as agents 
MMAks 
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0241 Furthermore, the object is attained in accordance 
with the invention through an agent for regeneration of 
tissue which comprises at least one agent MP which is 
Selected from the group which comprises polyclonal anti 
bodies, monoclonal antibodies, and fragments and deriva 
tives of the same. 

0242. It is particularly preferred In this case that the agent 
M be directed against a sequence(s) S or Sr. and/or the 
corresponding transcription product(s) which are present in 
native or mutant form and/or complete or fragmented. 
0243 In a particularly preferred embodiment, the agent 
M, acts against one or more translation products of a 
Sequence or Several Sequences Sr. or Sr and/or of the 
corresponding transcripts which are present in native or 
mutant form and/or complete or fragmented and whereby 
said translation product(s) are present in native or mutant 
form and/or complete or fragmented and/or glycosylated, 
partially glycosylated, or not glycosylated and/or phospho 
rylated or not phosphorylated. 
0244. Furthermore, it is within the framework of the 
invention for the agent MP in accordance with the invention 
to be directed against an antibody or a fragment thereof 
which in turn acts against a sequence(s) Sr. or SA and/or the 
corresponding transcription product(s) which are present in 
native or mutant form and/or complete or fragmented. 
0245) Furthermore, it can be provided that the agent Me 
in accordance with the invention acts against an antibody or 
a fragment thereof which in turn acts against one or more 
translation product(s) of a sequence(s) Sr. or SAT and/or of 
the corresponding transcript(s) which are present native or 
mutated and/or complete or fragmented and whereby said 
translation product(s) are present in native or mutant form 
and/or complete or fragmented and/or glycosylated, partially 
glycosylated, or not glycosylated and/or phosphorylated or 
not phosphorylated. 
0246 The above agents selected from the group com 
prising the antibodies and fragments and derivatives of the 
Same are designated below as agents MMAKE. 
0247 The object is attained in accordance with the inven 
tion through an agent for the regeneration of tissue which 
comprises at least one translation product of a sequence(s) 
S, or Sar and/or of the corresponding transcript(s) which 
is(are) present in native or mutant form and/or complete or 
fragmented and whereby said translation product(s) is(are) 
present in native or mutant form and/or complete or frag 
mented and/or glycosylated, partially glycosylated, or not 
glycosylated and/or phosphorylated or not phosphorylated 
and/or chemically modified or not chemically modified. 
0248. The above-described translation product is desig 
nated below as translation product TP. 
0249 Finally, the object is attained through an agent in 
accordance with the invention for regeneration of tissue 
which comprises at least one agent which Stimulates the 
expression. 
0250. It is particularly preferred In this case that com 
pared with other genes of the particular genetic System, the 
agent which Stimulates the expression have an elevated 
Specificity for one or more Sequences Sr or Sr. 
0251. It is quite particularly preferred In this case that the 
agent which Stimulates the expression be specific for a 
Sequence or Several Sequences S.T. or SAT. 
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0252) The above-described agent which stimulates the 
expression will be designated below as the expression 
Stimulating agent ES. 

0253) An application in accordance with the invention of 
at least one of the agents in accordance with the invention 
for regeneration of tissue provides that the tissue to be 
regenerated is Selected from the group which comprises 
degenerative tissue, traumatically damaged tissue, and tissue 
damaged by other means. 
0254. An application of at least one of the agents in 
accordance with the invention for the regeneration of tissue 
is particularly preferred if the tissue to be regenerated is 
mesenchymal tissue. 
0255. It is quite particularly preferred that the mesenchy 
mal tissue be Selected from the group which comprises 
cartilage, muscle, fat, and connective and Support tissue. 

0256 A further application in accordance with the inven 
tion concerns the application of at least one of the agents in 
accordance with the invention for the regeneration of tissue 
in vivo. 

0257 The invention suggests that the use take place in 
humans and/or in animals. 

0258. Furthermore, the use for therapeutic application in 
humans and/or in animals is provided. 

0259 A further aspect of the invention concerns the use 
of at least one of the agents in accordance with the invention 
for regeneration of tissue in vitro. 
0260. It is particularly preferred that the application take 
place in or on cultures which are Selected from the group 
which comprises cell cultures, tissue cultures, organ cul 
tures, and combinations thereof. 

0261. In a further application in accordance with the 
invention, the agent in accordance with the invention is 
provided for the manufacture of a drug for therapeutic 
application in the regeneration of tissue. 

0262. In a further aspect, the invention concerns a kit for 
the regeneration of tissue which contains at least an agent 
M. and/or an agent MMAkp. 
0263. It is possible for a kit to contain at least one 
translation product of one or several of the Sequences S or 
SA and/or of the corresponding transcript(s) which is 
present in native or mutant form and/or complete or frag 
mented and whereby said translation product(s) are present 
in native or mutant form and/or complete or fragmented 
and/or glycosylated, partially glycosylated, or not glycosy 
lated and/or phosphorylated or not phosphorylated and/or 
chemically modified or not chemically modified. 

0264. In one embodiment at least one expression-stimu 
lating agent ES is contained. 
0265. In a particularly preferred embodiment, it is pro 
Vided that at least one agent MMAKs and/or at least one agent 
MMA and/or at least one translation product TP and/or at 
least one expression-stimulation agent ES is contained in the 
kit in accordance with the invention. 

0266 The kit can be used for therapeutic treatment and/or 
for diagnosis. 
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0267 Furthermore, it can be provided that the kit is used 
in vivo. 

0268. It is provided that the kit is used for humans and/or 
for animals. 

0269 Finally, the kit can also be used in in vitro systems. 
0270. It is particularly preferred In this case if the kit is 
used in or on cultures which are Selected from the group 
which comprises cell cultures, tissue cultures, organ cul 
tures, and combinations of the same. 

0271 In a further aspect, the invention concerns a process 
for the regeneration of tissue in which at least one of the 
Sequences Sr. or SA is expressed in the tissue which is to be 
regenerated. 

0272. In a further aspect through which the object is 
attained, the invention concerns a procedure which com 
prises the following Steps: 

0273) 
cells, 

a) Preparation of cells which are designated target 

0274 b) Introduction of at least one of the sequences Sr. 
or SAT into the target cells, 

0275 c) Induction of the expression by at least one of the 
Sequences Sr. or SA into the target cells, and optionally 

0276 d) Cultivation of the target cells. 
0277. It can be provided that in the cultivation of the 
target cells at least one of the Sequence S or Sr is 
expressed. 

0278 In a preferred embodiment, at least one of the 
Sequences S or Sr is introduced in vitro into the target cells 
by means of a procedure which is Selected from the group 
which comprises transfection, microinjection, electropora 
tion, gene transfer by means of liposomes, and transforma 
tion brought about through agents. 

0279. In addition, it can be provided that the expression 
and/or induction of the expression is influenced by at least 
one agent MMAks and/or at least one agent MMAKP and/or at 
least one translation TP and/or at least one expressing 
Stimulating agent ES. 

0280. In one embodiment, the target cells can originate 
from an animal organism including from a human. 

0281. In another embodiment, it is provided that the 
target cells originate from an animal organism but not from 
a human. 

0282. It can be provided that the target cells represent a 
different cell type than the cell types contained in the tissue 
which is to be regenerated. 

0283 Alternatively, it can be provided that the cell types 
represent a cell type Such as is contained in the tissue which 
is to be regenerated. 

0284. It is preferred that the target cells (de-)differentiate 
into pluripotent Stem cells under the influence of at least one 
of the Sequences S.T. or SAT. 

0285) In a preferred embodiment of the procedure, the 
target cells are co-cultured with other cells and/or cell types. 

Aug. 29, 2002 

0286. It is particularly preferred In this case that the cells 
and/or cell types used for co-cultivation influence the dif 
ferentiation State of the target cells. 
0287. In a further embodiment, the target cells are pre 
pared through the withdrawal of material from an organism 
whereby the material is Selected from the group which 
comprises biological fluids containing cells, individual cells, 
tissue, and organs. 
0288. It is furthermore provided that following introduc 
tion of at least one of the Sequences Sr. or SA in the target 
cells, these target cells are introduced into an animal organ 
ism. 

0289. It is further provided that following introduction of 
at least one of the Sequences Sr or Sar into the target cells, 
expression be induced in the target cells before the target 
cells are introduced into an animal organism. 
0290. In an alternative, following the introduction of at 
least one of the Sequences Sr. or Sar into the target cells their 
expression is induced in the target cells after which the target 
cells were introduced into an animal organism. 
0291. In a preferred embodiment, the target cells which 
were introduced into an animal organism are in a differen 
tiated and/or differentiation-competent condition. 
0292. In a quite particularly preferred embodiment, the 
animal organism is a human organism. 
0293. It is provided that the organism in which the target 
cells are introduced is identical with the organism from 
which the target cells were taken. 
0294 Alternatively, it is provided that the organism in 
which the target cells are introduced are different from the 
organism from which the target cells originate. 

0295). It can be provided that at least one of the sequences 
Sr. or Sr is introduced into the tissue in the organism which 
is to be regenerated and/or the corresponding cells. 
0296. In a particularly preferred embodiment, it is pro 
Vided that at least one of the Sequences Sr. or SA is 
introduced into the tissue to be regenerated and/or the 
corresponding cells with the use of gene-therapeutic proce 
dures. 

0297. In one embodiment of the procedure in accordance 
with the invention, the introduced Sequence S or SA is 
expressed. 

0298. It is particularly preferred that the expression of the 
introduced Sequence Sr. or SAT be influenced by at least one 
agent MMAKs and/or at least one agent MMAKP and/or at 
least one translation product TP and/or one expression 
Stimulating agent ES. 

0299. A particularly preferred embodiment in accordance 
with the invention provides that the tissue to be regenerated 
is Selected from the group which comprises mesenchymal 
tissue. 

0300. A further quite particularly preferred embodiment 
of the procedure in accordance with the invention provides 
that the mesenchymal tissue is Selected from the group 
which comprises cartilage, muscle, fat, and connective and 
Support tissue. 
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0301 In an additional aspect, the invention while achiev 
ing the object concerns the use of at least one of the 
Sequences SA in accordance with the invention for the 
treatment of tumor diseases. 

0302) In a further aspect in which the object is attained, 
the invention concerns the use of a MAG gene for the 
treatment of tumor diseases. 

0303 Another aspect of the invention in which the object 
is attained concerns the use of at least one high mobility 
group protein gene for the treatment of tumor diseases. 
0304. In a preferred embodiment, it is provided that the 
high mobility group protein gene is Selected from the group 
which comprises the HMGI-C gene and the HMGI-Y gene. 
0305 The above genes or groups of genes are designated 
below as G. 
0306. It can be provided that sequences are used with 
essentially the same Sequence of nucleic acids as the genes 
Go. 
0307 In an alternative, sequences can be used with a 
Sequence of nucleic acids which is, in essence, functionally 
the same as that of the genes G. 
0308 The above-defined sequences together with the 
above-defined genes G will be designated below as 
Sequences S. 

0309. In an additional embodiment, it is provided that the 
Sequences S. have at least one Sequence which codes for a 
DNA-binding portion of the corresponding translation prod 
uct(s). 
0310. In an additional alternative of the invention, it is 
provided that the Sequences S. in accordance with the 
invention and derivatives thereof have no Sequence which 
codes for the protein-binding portion of the corresponding 
translation product(s). 
0311 Furthermore, it can be provided that the sequences 
Sc or derivatives in accordance with the invention thereof 
have one or more Sequences S, which replace or Supplement 
that Sequence or those Sequences which code for the protein 
binding portion of the corresponding translation product or 
products. 

0312. It is possible. In this case for the sequence S, to be 
Selected from the group which comprises other Sequences of 
the human genome, Sequences of other (donor) organisms, 
and artificial Sequences and combinations thereof. 

0313. In one embodiment, it is provided that the 
Sequences Sr and S, as well as derivatives thereof in 
accordance with the invention are present as a double Strand 
and/or a coding and/or non-coding Single Strand and/or 
cDNA 

0314. Furthermore, it can be provided that the sequences 
Sr. and S as well as derivatives thereof in accordance with 
the invention are present as natives and/or mutants and/or 
are fragmented or not fragmented. 

0315. In one embodiment of the invention, the sequences 
SA and S as well as derivatives thereof in accordance with 
the invention have at least one promoter and/or at least one 
enhancer element and/or at least one transcription termina 
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tion element and/or at least one resistance gene and/or at 
least one other marking gene. 

0316. In one embodiment, at least one of the sequences 
S. or So, or derivatives thereof in accordance with the 
invention are present as clones in a host System. 
0317. It is provided in this case that the sequences Sr. 
and S as well as derivatives thereof in accordance with the 
invention are present in at least one copy. 
0318. The above genes G, the Sequences S, and the 
sequences or different embodiment forms derived therefrom 
will be designated below as Sequences Sr. 

0319 According to the invention, the object is attained 
by an agent for treating tumor diseases that includes at least 
one Msar agent Selected from the group that includes Sense 
DNA, sense RNA, sense cDNA, antisense DNA, antisense 
RNA and antisense cDNA, and combinations thereof, as a 
Single Strand and/or as a double Strand, whereby the 
Sequence of the Msar agent corresponds to one or more of 
the SAT or Sr Sequences or to the corresponding transcript(s). 
0320 In a preferred form of embodiment it is provided 
that the Sequence of the SAF or Sr Sequences or of the 
corresponding transcripts is present in native or mutant form 
and/or complete or as a fragment. 

0321) In a further form of embodiment it can be provided 
that the Sequence of the Msar agent is present in native or 
mutant form and/or complete or as a fragment and/or 
chemically modified or not chemically modified. 

0322 Furthermore the invention Suggests an agent for 
treating tumor diseases that includes at least one Magent 
Selected from the group that includes polyclonal antibodies, 
monoclonal antibodies, and fragments and derivatives 
thereof, whereby the MPA agent is acting against the SAT or 
Sir Sequence(s) and/or the corresponding transcript(s), which 
is(are) present in native or mutant form and/or complete or 
a fragment. 

0323 In the framework of the present invention, an agent 
for treating tumor diseases is moreover Suggested that 
contains at least one Mar agent Selected from the group that 
includes polyclonal antibodies, monoclonal antibodies, and 
fragments and derivatives thereof, and whereby the Mar 
agent is acting against one or more translation products of 
one or more of the SA or Sr Sequences and/or of the 
corresponding transcript(s), which is(are) present in native 
or mutant form and/or complete or a fragment and whereby 
the Said translation product or Said translation products 
is(are) present in native or mutant form and/or complete or 
as a fragment and/or glycosylated or partially glycosylated 
or not glycosylated and/or phosphorylated or not phospho 
rylated. 

0324. The invention Suggests a further agent for treating 
tumor diseases that is characterized by at least one transla 
tion product of one or more SAF or Sr Sequences and/or of 
the corresponding transcript(s), which is(are) present in 
native or mutant form and/or complete or as a fragment and 
whereby the said translation product(s) is(are) present in 
native or mutant form and/or complete or as a fragment 
and/or glycosylated or partially glycosylated or not glyco 
Sylated and/or phosphorylated or not phosphorylated and/or 
chemically modified or not chemically modified. 
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0325 Finally the invention provides another agent for 
treating tumor diseases that includes at least one Mar agent 
that is an expression inhibitor that has greater Specificity for 
one or more of the S or Sr Sequences than for other tissues 
of the corresponding genetic System. 

0326 Furthermore the invention provides an agent for 
treating tumor diseases that includes at least one Mar agent 
that is an expression inhibitor Specific for at least one of the 
SAT or St Sequences. 
0327 In a preferred form of embodiment it is provided 
that the tumor to be treated expresses a gene Selected from 
the group that includes MAG genes, high mobility group 
protein genes, HMGI-C genes, HMGI-Y genes, and their 
derivatives. 

0328. It can furthermore be provided that one of the 
agents of the invention is used to produce a drug for treating 
tumor diseases. 

0329. In a preferred form of embodiment it is provided 
that the drug is used for treating types of tumors that express 
a gene Selected from the group that includes MAG genes, 
high mobility group protein genes, HMGI-C genes, 
HMGI-Y genes, and their derivatives. 
0330. In a further form of embodiment it can be provided 
that at least one agent of the invention is used for treating 
types of tumor that express a gene Selected from the group 
that includes MAG genes, high mobility group protein 
genes, HMGI-C genes, HMGI-Y genes, and their deriva 
tives. 

0331 ADNA sequence according to the invention, which 
is characterized by a sequence as shown in SEQ ID NOs: 1 
to 19, is advantageous for developing novel agents based on 
this Sequence and its corresponding transcripts and transla 
tion products, whereby the nucleic acids must be confirmed 
to be molecules carrying information in their structures. 
Such agents can be drug products, as well as agents used in 
diagnostics, but are not limited to these. These agents can 
also be used advantageously in various processes and also 
for the therapy of various illnesses or for producing appro 
priate drugs for treating these illnesses. Thus with the 
description of the Sequences of the invention, a versatile 
agent is made available. It must be noted thereby that the 
advantages resulting from the Sequences of the invention are 
not limited to an exact characterization of a specific Site of 
action, which can therefore be affected by the use of Suitable 
agents, including those of the invention, but the correspond 
ing Sequences themselves Serve to cause effects based on the 
presence of the Sequences of the invention or Sequences 
derived therefrom and/or their transcripts and/or their trans 
lation products. These Sequences can also be affected advan 
tageously if they are biologically active as Such in an 
organism, whether as a result of basic biological processes 
or as a result of the introduction of these Sequences by means 
of a technical measure, or in an in vitro System. 
0332 These general advantages are also furnished if parts 
of the sequences shown in SEQ ID NOs: 1 to 19 are apart 
of the DNA sequence of the HMGI-C gene. 
0333. The term “genes” in connection with this Applica 
tion is intended to include the Sequence of the exons and 
introns and also the corresponding cDNA of the respective 
gene. 
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0334 Compared with the sequences shown in SEQ ID 
NOs: 1 to 19, mutations of the DNA sequence of the 
invention offer a further advantage in that they enable a 
Sequence-specific agent, e.g. in the form of an antisense 
DNA acting against the Sequences of the invention, to be 
distinguished from other Sites of action if necessary, and thus 
the Stringency occurring when nonmutant Sequences are 
used would not guarantee the required specificity of inter 
action between the respective complementary Strands. 
0335 Mutation in the sense of the present invention also 
includes a fragmentation of the Sequences, whereby frag 
mentation includes Shortening of the Sequences at the 5'-end 
and/or at the 3'-end up to an oligomer, as well as loss of a 
Sequence(s) of at least one nucleotide arranged within the 
Sequence. Moreover the term "fragmented Sequence or 
gene' herein is intended to include a Sequence/gene that has 
one or more introns that can be respectively deleted partially 
or completely. 

0336 Furthermore, such mutant sequences allow trans 
lation products to be obtained whose biological activity is 
essentially identical to that of the translation products of 
native Sequences. On the level of the amino acid Sequence 
of the translation products, Such mutations can manifest 
themselves in a variety of ways, including insertions, dele 
tions, or Silent mutations, among others. On the DNA level, 
Such mutations allow the Sequence to be matched to the use 
of certain tRNA anticodons and thus make it possible to 
match the translation rate of the corresponding Sequences to 
the respective requirements or the respective host System. 

0337. On the other hand, applications are conceivable in 
which essentially the same Sequence as the DNA sequence 
shown in SEQ ID NOs: 1 to 19 is advantageous and e.g. 
delivers the necessary Stringency. A modified version of the 
DNA sequences of the invention also offers the possibility of 
including Suitable Signals recognized by the biological back 
ground. The presence of Such signals can lead to a changed 
transcription and/or translation rate, e.g. as a result of an 
increased half-life of the transcripts, but is not limited to this. 
0338. The aforementioned advantages can also exist 
when nucleic acid Sequences are used that are only func 
tionally the same. It must be taken into consideration thereby 
that the term “functionally the same nucleic acids’ takes into 
account the functional principle on which the HMGI-C 
gene, but also in general the MAG genes or the high mobility 
group protein genes, is based. 

0339. Without prejudice, there exists in the literature the 
perception that the corresponding gene products essentially 
consist of a DNA-binding portion and a protein-binding 
portion. As a result, this term “functionally the same nucleic 
acid Sequence' is also intended to include those Sequences 
that code for translation products with a similar function to 
the translation products of the Sequences of the invention or 
of the MAG genes or of the high mobility group protein 
genes. The advantageous effects described above must also 
be taken into account for Such translation products. The term 
is also intended to include those nucleic acid Sequences that 
lead to a translation product that is functionally the same, i.e. 
those that lead to a functionally still active translation 
product in the above Sense as a result of the degeneration of 
the genetic code. The fact that the Sequences of the invention 
have a (nucleic acid) sequence that codes for a DNA-binding 
portion of the corresponding translation product(s), ensures 
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that the Sequences of the invention yield a translation 
product that is capable of binding to DNA. Vice versa, the 
nucleic acid Sequence as Such gives a precisely defined 
target for agents in which the required Sequence Specificity 
is inherent in their molecular structure, Such as e.g. antisense 
DNA or antibodies acting against the DNA-binding portion 
of the Sequence and/or of the corresponding translation 
products. 

0340 Because sequences of the invention sometimes 
lack a Sequence that codes for the protein-binding moiety of 
the translation product(s) corresponding to the DNA 
Sequences of the invention, there exists the possibility of 
influencing in a desired manner the effect on the chromatin 
structure that would otherwise be mediated via the protein 
binding portion. 

0341) If on the other hand one or more S, sequences 
is(are) present that replace(s) or complete(s) the Sequence(s) 
that code(s) for the protein-binding portion of the translation 
product(s) corresponding to the Sequences of the invention, 
this opens up the advantageous possibility of a specific 
interaction with cellular (protein) components. As a result, 
other cellular factors can interact with the additional or new 
portions of the translation product. Vice versa, at the DNA 
level another region can thus be introduced that allows a 
response to the Sequences of the invention. 
0342. Depending on the respective question under con 
sideration, the Sequence S., which is Selected from the group 
that includes other Sequences of the human genome, 
Sequences of other (donor) organisms and artificial 
Sequences and combinations thereof, also offers many poS 
Sibilities for influencing cellular events. 
0343. The fact that the sequences shown in SEQID NOs: 
1 to 19 are aberrant transcripts of the HMGI-C gene, makes 
it possible to distinguish between aberrant transcripts on the 
one hand, and non-aberrant transcripts on the other hand, 
and also between the respective translation products. For 
those skilled in the art, this results in a wealth of advantages 
in both the therapeutic and diagnostic fields. 

0344) Thus it is e.g. conceivable that the translation 
products of the aberrant transcripts Stimulate or interrupt 
certain reaction chains in the cellular events, for example by 
acting as competitive inhibitors. 
0345 With an expression vector of the type according to 
the invention, which includes at least one transcription 
promoter followed downstream by at least one DNA 
Sequence of the invention, there exists the possibility of 
obtaining corresponding transcripts and translation products 
of the DNA sequences of the invention in a simple and rapid 

C. 

0346 Using a further form of embodiment of the expres 
Sion vector, there is also the possibility of transforming or 
transfecting various host Systems. Depending on the respec 
tive host System used, various promoters can be provided, 
both eukaryotic and prokaryotic, as well as optionally 
enhancer elements and/or Suitable termination elements, as 
are sufficiently well-known in the state of the art. 
0347 Whether a prokaryotic or a eukaryotic cell is used 
as the host cell depends on the purpose for which the 
expression vector is being used. Owing to their nutrient 
requirements and comparatively greater ease of cultivation, 
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prokaryotic cells are to be preferred when the inherent 
disadvantages of host Systems of this type, Such as e.g. lack 
of glycosylation or possibly the formation of inclusion 
bodies, are not important for the purpose of the cultivation. 
0348 On the other hand eukaryotic cells, especially yeast 
cells and mammalian cells, offer an advantage, e.g. when 
post-translational modifications are important for the further 
intended use. 

0349 Advantages are also gained from a protein or 
peptide that is a translation productssic of one or more SAT 
Sequences and/or of the corresponding transcript(s) that 
is(are) present in native or mutant form and/or complete or 
as a fragment, and whereby the said translation product(s) 
is(are) present in native or mutant form and/or complete or 
as a fragment and/or glycosylated, partially glycosylated, or 
not glycosylated and/or phosphorylated or not phosphory 
lated and/or chemically modified or not chemically modi 
fied. Thus there exists the possibility of preparing effector 
molecules coded by the Sr. and/or Sar Sequences, without 
changing the genetic background of the System under obser 
vation. In addition to direct substitution or completion of the 
cellular level with respect to the translation product(s) TP, 
e.g. in the form of “flooding,” the possibility is also offered 
of influencing cellular events by using derivatives present in 
native or mutant form and/or complete or as a fragment, 
including the various possible glycosylation forms and the 
physiologically particularly important phosphorylation 
forms and other modified forms, whereby the said molecules 
can assist the effect of the native translation product if 
necessary, or else e.g. can also initiate this or can respond to 
the corresponding attachment Sites of cellular mechanisms 
in the Sense of a competitive inhibition. 

0350. The use of at least one sequence of the invention 
and/or of an MAG gene or at least a high mobility group 
protein gene and particularly the use of the HMGI-C gene or 
the HMGI-Y gene to influence vessel development is advan 
tageous in that it gives a Specific Site of action as well as 
Specificity of the agent to be used in principle to influence 
vessel development. This ensures that the expression of the 
corresponding genes or Sequences is influenced by a Suitable 
agent, which can include the corresponding genes or 
Sequences themselves. Based on this very direct mechanism 
of action, all those disadvantages that occur with indirect 
mechanisms of action are avoided to a very great extent. 
This leads to less disturbance of the cellular processes in the 
Sense of a nonspecific disturbance and thus in the end also 
to reduced Secondary effects on the Systemic level. 
0351. The explanations given above in connection with 
the advantageous effects of mutations and other forms of the 
Sar Sequences of the invention also apply to the Sir 
Sequences of course, and are included herein for reference. 
0352. The advantageous effects are also furnished when 
the Sr. and/or Sr Sequences are present as a double Strand 
and/or a coding and/or noncoding Single Strand and/or 
cDNA. It lies within the framework of the present invention 
if the said sequences are present as DNA or as RNA. The use 
of Such constructs according to the invention enables 
Somatic and/or transitional gene therapy for influencing 
vessel development. 
0353. Furthermore it is advantageous if the correspond 
ing Sequences are also present as a Single Strand, whether 
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coding or noncoding, whereby agents can then be used that 
act specifically on the Single Strand, in order to ensure that 
vessel development is influenced. It is possible for those 
skilled in the art to utilize the Said Sequences in both their 
native or mutant form and/or their fragmented form, without 
having to forego the advantage of the directly mediated 
action. Here too, the previous explanation concerning muta 
tion and fragmentation applies. 
0354 Vessel development can also be influenced advan 
tageously if the Sr. and S. Sequences have at least one 
eukaryotic promoter and/or at least one enhancer element 
and/or at least one transcription termination element and/or 
at least one resistance gene and/or at least one other marker 
gene. The transcription and/or translation can be influenced 
by these elements in a way that is more advantageous for 
influencing vessel development. Thus a Suitable eukaryotic 
promoter can be controlled, e.g. via the presence of Specific 
factors and thus a predetermined expression can be induced 
by endogenous and/or exogenous factors. Resistance genes 
would allow further distinguishing of the cell populations to 
be influenced and could also be used as Selection markers. 
A marker gene would be advantageous in this connection in 
So far as an indication of the processes proceeding at the 
molecular or molecular-genetic level could be ensured 
thereby. 

0355 Because the Sr. and/or SA Sequences are present as 
clones in a host System, there exists the possibility of 
achieving vessel development both in vivo and in vitro via 
the effects of the level of expression caused by the natural 
presence of the Sr. and/or Sar Sequences. This can lead, for 
example, to particularly rapid vessel growth. 

0356. The fact that at least one copy, i.e. an Sr. and/or Sir 
Sequence of the invention, is present in the respective 
biological System, makes it possible to achieve further 
advantageous effects in the Sense of the above explanations, 
via gene dosage effects. 
0357 An agent of the invention for influencing vessel 
development Selected from the group that includes Sense 
DNA, sense RNA, sense CDNA, antisense DNA, antisense 
RNA, and antisense CDNA, and combinations thereof, as a 
Single Strand and/or a double Strand, whereby this agent 
is(are)sic present in native or mutant form and/or complete 
or as a fragment and/or chemically modified or not chemi 
cally modified, is particularly advantageous. 
0358 If the sequence of the agent(s) corresponds to an St 
or SAT Sequence(s) or to the corresponding transcript(s), 
which is(are) present in native or mutant form and/or 
complete or as a fragment, it is possible to exert an influence 
via a corresponding interaction between the respective 
nucleic acids text missing in original the expression, i.e. 
the transcription and/or translation on the influencing of 
vessel development advantageously. Thus, it is e.g. conceiv 
able to raise the level of expression of the corresponding 
Sequences by using a Suitable Sense DNA or Sense RNA. 
Vice versa, it is conceivable, e.g. in the case of reducing 
tumor angiogenesis, to use corresponding antisense DNA/ 
antisense RNA and thus to reduce the expression. As a result 
of the reduced expression of the Sr. and/or Sr Sequences, 
tumor angiogenesis is reduced, which leads to a reduction in 
the Volume of the tumor until it disappears. Corresponding 
mechanisms are also obtained when cDNA or antisense 
cDNA are used. The advantageous effect can also be 
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observed when the corresponding agent is present in non 
native form, i.e. mutant and/or fragmented. Such mutations 
are advantageous in So far as the interaction of the Sequence 
Specific agents with the Sr. and/or Sr Sequences and/or 
cellular factors can be distinguished against the genetic 
background. Vice versa, a possibly advantageous response 
of original target Sequences is possible with a Sequence that 
is largely native. The corresponding Sequences of the agents 
used do not necessarily have to be present in complete form, 
i.e. in complete length; favorable effects can also be 
achieved when they are present as a fragment, as defined 
above. 

0359. It is also conceivable for the agent of the invention 
to be introduced into the cell or be present there and itself 
Serve as a matrix, and for it to have biological effects. Such 
effects can be caused by DNA and/or RNA and/or corre 
sponding translation products. Thus the possibility of 
Somatic gene therapy and/or transitional gene therapy is 
opened up by the agents of the invention. 
0360 Although the use of both DNA and RNA is possible 
in principle within the framework of the agents of the 
invention, owing to the reduced stability of RNA in biologi 
cal Systems, the use of DNA may be appropriate when a 
longer-term effect is desired, and vice versa the use of RNA 
may be appropriate when only a short-term influence on the 
corresponding Sequences is desired. 
0361 Chemical modification of the agents of the inven 
tion may be advantageous among other things in So far as 
e.g. the biological half-life of the agent can be influenced 
thereby and thus the duration of the action of the agent of the 
invention can be influenced precisely. 
0362. There are quite particular advantages when the 
corresponding agent is acting against the ST and/or SAT 
transcripts. Thus the accessibility of the transcripts relative 
to the Sequences typically present as a double Strand can be 
important for the effectiveness of the inhibition, but also for 
the effectiveness of the stimulation. In addition to the native 
form, the mutant form of the transcript also offers the 
possibility of a further influencing of the specificity of the 
interaction, whereby the corresponding transcripts can 
optionally be present complete or as a fragment, whereby the 
various splice forms are to be understood as a fragment in 
addition to the forms defined above. 

0363 With an agent of the invention for influencing 
vessel development Selected from the group that includes 
polyclonal antibodies, monoclonal antibodies, and frag 
ments and derivatives of the Same, a specific tool is made 
available for advantageous use. The Specificity of Said agent 
is acting against the ST and/or SAT Sequences and/or the 
corresponding transcript(s), which is(are) present in native 
or mutant form and/or complete or as a fragment. Thus the 
aforementioned specificity of the agent causes a highly 
Specific interaction with Said Sequences. In addition to the 
epitopes established by the native Sequences, including 
those yielded by the respective transcription products, the 
mutant transcription products of the optionally mutant 
Sequences are also tissue- and organ-specific compared with 
the remaining cellular antigenic background, or that of other 
cells, So that the target cell Specificity of optionally Systemi 
cally applied agents required for influencing vessel devel 
opment-associated with the fewest possible side effects 
is ensured. The same also applies to the presence of 
fragments of the transcription products. 
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0364. In addition to the use of polyclonal and monoclonal 
antibodies, the use of fragments and derivatives thereof can 
also be particularly advantageous in the Sense of the present 
invention. Fragments include all those forms of molecules 
derived from antibodies that continue to allow more or less 
Specific binding to an antigen or epitope. Derivatives are 
understood to mean antibodies or fragments derived from 
the original Structure of the antibodies. These include, 
among others, antibodies comprising only one protein chain, 
as well as marked antibodies. Markings include all those 
described in the literature and include among otherS marking 
with enzymes, luminescence, complex-formers, biotin and 
biotin derivatives, digoxigenin, and radioactive markers. 
0365. It is furthermore provided that the antibodies, frag 
ments, and derivatives of these are modified So that uptake 
into the cell is possible utilizing biological and/or chemical 
and/or physical mechanisms. Such a modification can con 
sist for example in that the molecule has at its disposal an 
additional structure (e.g. a corresponding domain or attached 
compound) that enables receptor-mediated or other, possibly 
nonspecific, uptake. 
0366 What has been explained above with respect to the 
Specificity of the Said agent opposite to Sr. and/or Sar 
Sequences or the corresponding transcripts also applies to 
their translation products. Here too, in addition to the text 
missing in original by the native form of the translation 
products of the Sequences or their transcripts, those trans 
lation products are particularly important that are translated 
from mutant Sequences. In addition to the numerous 
epitopes of the native translation products present, the 
aberrant translation products are of particular interest for a 
Selective response by defined cell populations, whereby in 
addition to the disappearance of epitopes previously present, 
the new appearance of epitopes is also of importance. Such 
epitopes can in principle be caused both by the primary 
Sequence and also by the Secondary, tertiary, or quaternary 
Structure, and can also affect the glycosylation and phos 
phorylation sites. 
0367 The specificity of an agent for influencing vessel 
development can also be influenced by an agent that is itself 
Selected from the group, including polyclonal antibodies, 
monoclonal antibodies, and fragments and derivatives of 
these, in that this agent is acting against the antibodies or 
fragments or derivatives, which for their part are acting 
against the Sr. and/or Sr Sequences and/or the correspond 
ing transcript(s) in their various forms, as defined above, or 
opposite to the corresponding translation product(s) in their 
various forms. 

0368. An advantageous influencing of vessel develop 
ment is also allowed by an agent of the invention for 
influencing vessel development that word missing in origi 
nal at least one translation productssic of one or more Sir 
and/or Sar Sequences and/or of the corresponding tran 
Script(s) that is(are) present in native or mutant form and/or 
complete or as a fragment, and whereby the Said translation 
product(s) is(are) present in native or mutant form and/or 
complete or as a fragment and/or glycosylated, partially 
glycosylated, or not glycosylated and/or phosphorylated or 
not phosphorylated and/or chemically modified or not 
chemically modified. 
0369 The said advantages of a protein or peptide that is 
a translation product of one or more SSubAT sequences 
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and/or of the corresponding transcript(s), which is present in 
native or mutant form and/or complete or as a fragment, also 
apply of course to the agent of the invention and are 
herewith included for reference. 

0370. Other advantages result from the use of at least one 
expression inhibitor and/or at least one expression-Stimulat 
ing agent in the framework of an agent for influencing vessel 
development. The aforementioned MMAks and MMAk. 
agents of the invention can also represent Such expression 
inhibitors or expression-stimulating agents. Expression 
inhibitors and expression-stimulating agents different from 
these are also included, however. It is within the meaning of 
this invention that the genetic background is modulated 
relative to the expression of Sr and/or Sr Sequences by 
corresponding inhibitors or Stimulating agents. The desired 
influencing of vessel development can result from this 
relative relationship of the expression of the genetic back 
ground on the one hand and of the Sr. and/or Sar Sequences 
on the other hand. It is also entirely possible to use Said 
M. and MMAkr agents in addition to the-nonspecific, 
Since they influence the total genetic background of the 
cellular System-inhibitors and/or Stimulating agents. 
0371 The selectivity of the influencing of vessel devel 
opment can be increased in an advantageous manner with an 
increased specificity of the expression inhibitor or the 
expression-stimulating agent for one or more of the Sir 
and/or Sar Sequences, compared with other genes of the 
genetic System concerned. 
0372 The said advantages concerning the influencing of 
vessel development also extend to angiogenesis, whereby 
this can if necessary be reduced and/or interrupted in an 
advantageous manner. Vice Versa, Stimulation of angiogen 
esis is also possible and can be carried out advantageously 
using the Sr. and/or Sr Sequences in the broadest Sense, 
including the corresponding translation products and the 
agents of the invention. 
0373 The agent of the invention is of central importance 
for influencing vessel development when this relates to 
tumor angiogenesis. AS already explained, the presence of a 
vascular system is essential for the growth of a tumor. With 
the Sequences and agents of the invention or the use of the 
invention of the Sir Sequences in the broadest Sense and 
including the translation products and the agents derived 
therefrom, it is now possible to control tumor angiogenesis 
and thus a novel method is set forth for the treatment of 
various tumors. Thus comparatively nonspecific therapies 
Such as chemo- and radiation therapy with their widely 
known side effects become obsolete, and instead a highly 
Specific form of therapy is made possible. A further impair 
ment of Systemic angiogenesis can also be avoided by 
Suitable measures, Such as e.g. administration of the agent 
explicitly at the Site of the tumor angiogenesis. 
0374 Said specificity is based among other things on the 
fact that stronger expression of HMGI-C has not been found 
hitherto in any tissue of the adult organism, with the 
exception of the endometrium, So that in fact the develop 
ment of blood vessels in the environment of the tumor can 
be interrupted Selectively. 
0375. The explanations given in connection with angio 
genesis also apply when the agents or their use relate to 
influencing vessel development in the Sense of vasculariza 
tion. 
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0376. Just as in other diseases, processes of (neo-)angio 
genesis, (neo-)vascularization, and disturbances of vascu 
larization also play a large part in vision impairments Such 
as e.g. in diabetes mellitus. Thus an advantageous specific 
treatment is possible here too, using the agents or Sequences 
of the invention, as is Surmounting the initially explained 
disadvantages of existing therapies. The preventive aspect of 
Such a treatment is of considerable importance when the 
agents or Sequences of the invention are used according to 
the invention, so that further impairment of the health and 
well-being of the patient by a vision impairment is avoided. 
0377 The use according to the invention of the agents of 
the invention for influencing vessel development can be 
used advantageously in improving the blood Supply of 
infarct-damaged heart muscle tissue. (Neo-)angiogenesis 
and (neo-)Vascularization enable the heart muscle tissue to 
be better supplied with vessels thereby. In addition to 
achieving a fundamentally improved State of health of 
infarct patients, either bypass operations can be omitted 
completely or the healing proceSS can be Successfully rein 
forced. Moreover the use according to the invention relates 
to improved blood Supply to the heart muscle tissue in 
general and to that of high-risk patients Specifically. 
0378. The advantages with respect to influencing vessel 
development extend to both the human and animal organ 
ism, whereby a therapeutic and/or diagnostic use is advan 
tageous in humans and/or animals. 
0379. In addition to the direct benefit that a human 
experiences by the influencing of vessel development, 
whether for regeneration purposes or for the treatment of 
tumor diseases or effects of diabetes mellitus (impairment of 
vision), the benefit can also be of an indirect nature, e.g. 
when appropriate vessel material is produced for transplan 
tation purposes, under the influence of the Sequences and/or 
agents of the invention or uses in animals. 
0380 Use in the sense of veterinary medical use is also 
included, of course. 
0381. In addition to this very broad therapeutic use, an 
advantageous diagnostic use is also possible in principle in 
both humans and animals. It is particularly advantageous 
thereby to use the MMAKs and MMAKP agents, above all 
when they carry markers that can be detected by means of 
non-invasive test methods. Thus, for example, it can be 
checked whether a therapeutic measure has the desired 
Success at the genetic level. Influencing vessel development 
according to the invention is also advantageous when an 
agent of the invention and/or one of the Sr. and/or SAF 
Sequences or their uses is(are) used in vitro. This includes 
use in cell, tissue, and organ cultures, among others. 
0382 Finally, the agent of the invention or its use can 
also be used to produce a drug for therapeutic and/or 
diagnostic use, So that a drug is available that is clearly 
Superior to agents of the State of the art used for the purpose 
of influencing vessel development or for the purpose of 
treatment of diabetes mellitus and tumor diseases, as far as 
Side effects associated with these are concerned. 

0383. The aforementioned advantages also apply of 
course to the kit of the invention in its various forms of 
embodiment and are included herein for reference. The same 
applies to the advantages resulting from the individual 
components of the kit. 
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0384. The advantages of a kit are generally considered to 
be in that, among other things, the respective agent is ready 
prepared in the optimal manner for its use. This also includes 
a Suitable Spatial arrangement. Advantageous effects can 
result thereby precisely from the combination of the various 
agents. 

0385) In addition to its therapeutic use for influencing 
vessel development, including reduction of tumor angiogen 
esis for treating effects of diabetes mellitus and for improv 
ing vessel provision of infarct-damaged heart muscle tissue, 
the kit of the invention can also be used for diagnostic and 
test purposes, e.g. information can be gained advantageously 
as to how far certain therapeutic measures are characterized 
by Success or whether certain Substances produce the effects 
ascribed to them. 

0386 The explanations given in connection with the use 
of the Sr. and/or Sr Sequences of the invention in the 
broadest Sense, including the corresponding transcripts and 
translation products, as well as in connection with the agents 
of the invention for influencing vessel development, of 
course apply also to their use for treating endometriosis and 
to corresponding agents and kits of the invention for treating 
endometriosis and are included herein for reference. 

0387 Without prejudice, it is assumed that the structuring 
of the endometrium takes place under the influence of the 
expression of the HMGI-C gene, even when endometriosis 
is present, as a result of which influencing the expression of 
this gene or functionally similar genes by using the Said 
Sequences or agents and kits leads to a specific treatment for 
endometriosis that is virtually free of side effects. 
0388. The explanations given in connection with the use 
of the Sr. and/or Sr Sequences of the invention in the 
broadest Sense, including the corresponding transcripts and 
translation products, as well as in connection with the agents 
of the invention for influencing vessel development, of 
course apply also to their use for contraception and to 
corresponding agents and kits of the invention and are 
included herein for reference. 

0389 Here too the invention is based on the surprising 
finding that the HMGI-C gene participates in the Structuring 
of the endometrium. When the Sequences or agents of the 
invention are used, contraception or pregnancy is achieved 
by Specifically influencing the endometrium receiving the 
fertilized ovum, for example in the Sense of Suppressing its 
Structuring. Since the HMGI-C gene is expressed almost 
exclusively in the endometrium in the healthy adult human 
organism, this ensures that even when an appropriate agent 
is applied Systemically, only the desired target Site, i.e. the 
endometrium, is exposed to the influence of the correspond 
ing agents of the invention and thus the Side effects observed 
when hormonal agents are administered for contraception 
are virtually absent. 
0390 The uses according to the invention or agents and 
methods for contraception provide for local contraception as 
well as oral contraception. In addition to the significant 
advantage of decidedly simple and reliable oral administra 
tion in the framework of oral contraception, local contra 
ception also offerS advantages. Thus the formulation of the 
appropriate preparations can be simple, Since gastrointesti 
nal passage is not necessary. Instead, it can be ensured by 
means of e.g. aerosols that the agents of the invention reach 
their site of action, i.e. the endometrium, directly. 
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0391) Further advantages resulting from the individual 
forms of embodiment of the use of the invention, like those 
resulting from the agents of the invention for contraception 
and the methods of the invention for contraception, have of 
course already been Stated in connection with the influenc 
ing of vessel development and are included herein for 
reference. 

0392 AS far as advantageous effects are concerned, it can 
also be Stated that by periodic administration of the agent of 
the invention or by means of the processes of the invention, 
a cyclicity becomes possible with respect to the Structuring 
of the endometrium that may be useful from the point of 
View of basic medical or biological considerations and 
represents a therapeutic use of the agents of the invention, 
for example in cases of menstrual problems. 
0393 An advantage of the process of the invention that 
should be particularly emphasized is that the agents of the 
invention can be administered after conception. Without 
prejudice as to the mechanism of action, it can be Stated that 
according to our present understanding, the Structuring of 
the endometrium can be influenced before, during, and after 
nidation by influencing the expression of the HMGI-C gene 
or analogous genes, So that the endometrium degenerates 
and the pregnancy is interrupted. 

0394. The explanations given in connection with the use 
of the Sequences of the invention and Sr Sequences in the 
broadest Sense, including the corresponding transcripts and 
translation products, as well as in connection with the 
agents, kits, and optionally proceSSes of the invention for 
influencing vessel development and for contraception, of 
course apply to their use for tissue regeneration and to 
corresponding agents, kits, and methods of the invention, 
and are included herein for reference. 

0395 Tissue regeneration is understood herein to mean 
both regeneration of tissue with recourse to exactly the type 
of tissue to be regenerated, in the Sense of an increase in the 
mass of the tissue, as well as the production of new tissue 
Starting from a different type of tissue or cell than that to be 
produced. 

0396 Furthermore the uses, agents, kits, and processes of 
the invention for tissue regeneration allow the regeneration 
of tissue that hitherto could not be regenerated or only with 
difficulty, or makes corresponding regeneration processes 
safer overall both for the personnel entrusted with the task 
of tissue regeneration and for the final recipient of the tissue 
regenerated in this manner; through the use of the invention 
and the kit of the invention and the process of the invention, 
however, defined conditions are created that allow a specific 
intervention in the Sequence of events of tissue regeneration, 
while avoiding the involvement of material from biological 
Sources that pose a risk, at least latent, in the form of possible 
viral (hepatitis C, HIV) and bacterial contamination, as well 
as factors not tolerated immunologically (anaphylactic 
Shock). 
0397) The use of at least one of the agents of the 
invention in Vivo is associated with considerable advantages 
for a number of reasons. Thus for example no collection of 
material is required from any tissue or organism whatsoever. 
Thus rejection reactions resulting from tissue incompatibil 
ity and problems that might result from the use of material 
from biological Sources do not occur. 
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0398 Vice versa, the use of at least one of the agents of 
the invention in Vitro can likewise be advantageous, namely 
when a corresponding use is not possible under the condi 
tions currently prevailing in the organism. This may be the 
case e.g. when no tissue is available in principle that is 
Suitable to Serve as Starting material for the regeneration 
process of the invention. The use in or on cultures Selected 
from the group that includes cell cultures, tissue cultures, 
organ cultures, and combinations thereof, facilitates con 
trolled tissue regeneration to a not inconsiderable extent, 
while the uses of the invention or agents and processes used 
for this purpose can be used and carried out under defined 
conditions. Moreover there exists the possibility in such in 
Vitro Systems of producing corresponding material beyond 
the respective current need and thus of being in a position to 
Satisfy an unforeseen need. 
0399. In connection with this Application, a therapeutic 
treatment is also intended to include Such a treatment for 
cosmetic purposes. 
0400. It is moreover held that the use of an agent of the 
invention is quite particularly advantageous in the process of 
the invention. 

04.01 For the process of tissue regeneration, a variant can 
also be advantageous from the point of View of cost 
effectiveness of the proceSS or Safety, in which the prepared 
or cultivated target cells already express at least one of the 
Sr. and/or Sar Sequences, whereby the process Step of the 
invention would omit the introduction of at least one of Said 
Sequences. The Subsequent Steps of the proceSS remain 
unchanged. 

04.02 Depending on the tissue to be regenerated, various 
processes can be Selected to introduce the Sr. and/or Sar 
Sequences. Those skilled in the art can ascertain the optimal 
transformation- or tranfection protocol in each case by 
appropriate routine tests. 
0403 Target cells originating from a human are quite 
particularly advantageous. The human concerned can be the 
person who is to receive the tissue regenerated according to 
the invention, or else another person who is a Suitable donor. 
In principle, target cells from a dead perSon can also be used. 
The latter may be the case, e.g. if no Suitable living donor is 
available, or if a Suitable donor is already dead and his 
tissue, for example because of age, is no longer Suitable for 
direct transplantation purposes. 

04.04. It can also be advantageous, however, if target cells 
originate from an animal organism other than a human. 
Thus, e.g., the use of target cells that originate for example 
from a transgenic animal may make Sense under certain 
conditions, particularly if the transgenic animal yields target 
cells that are histocompatible with those of the recipient 
organism or have other advantageous properties. 

04.05 The use of target cells that represent a different type 
of cell from the cell types contained in the tissue to be 
regenerated is advantageous when target cells taken from the 
tissue to be regenerated are not Suitable for regeneration 
purposes. Using the process of the invention, corresponding 
agents, and kits, Such target cells can be caused to regenerate 
in the Sense of a proliferation and differentiation. 
0406 Vice versa, the use of target cells that belong to the 
Same cell type as that contained in the tissue to be regen 
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erated can increase the Success of the process, above all 
when the tissue to be regenerated is Still Sufficiently intact, 
but the extent of the tissue still present is not enough to fulfill 
the respective biological function to its full extent. 
0407. The (de-)differentiation of the target cells under the 
influence of at least one of the Sr. and/or Sar Sequences of 
the invention in the broadest Sense, including of the corre 
sponding transcripts and translation products, as well as 
agents of the invention acting against these, to produce 
pluripotent Stem cells, allows cells to be changed into a 
condition that allows development of the respective cell into 
each mesenchymal cell type and thus allows the regenera 
tion of almost any desired mesenchymal tissue. This also 
includes a case in which the direction in which the regen 
eration of the invention finally proceeds, is determined by 
the influence of additional factors, if necessary of the 
cellular environment in which the cell is situated or into 
which the cell is introduced. 

0408 Advantageous effects occur when target cells of the 
process of the invention are co-cultivated with other cells 
and/or cell types. AS already indicated in the above Section, 
co-cultivation can have a determinative influence on the 
direction of the (re-)differentiation of the target cells in the 
Sense of a tissue regeneration. Without prejudice, it can be 
assumed that influences apparently emanate from the cells 
used for the co-cultivation that influence the differentiation 
State of the target cells. Such an influence can be mediated 
by more or less soluble factors, but also cellularly, with the 
latter also including interactions of cell membrane Structures 
or components in the broader sense as well as other physical 
or chemical phenomena Such as e.g. membrane potentials. 
04.09. Depending on the type of tissue to be regenerated, 
as well as on the Sources available in principle, the material 
collected from an organism can be Selected from the group 
that includes cell-containing biological fluids, cells, Single 
cells, tissue, and organs. With the collection of cell-contain 
ing biological fluids or Single cells, it is ensured that further 
Steps to recover Single cells from tissueS or organs are 
avoided to a great extent. This ensures that cells are utilized 
for regeneration purposes that actually appear to be best 
Suited for the respective case. It can also be advantageous, 
however, to collect tissue or even complete organs. Thus it 
is conceivable that with the collection of tissue or organs, 
Several cell types are available whose Suitability can be 
tested during a routine test processing. Moreover when 
tissueS or organs are collected, an advantage can result in 
that otherwise the collection of Suitable cell material would 
be impossible. 
0410. After introduction of at least one of the Sr. and/or 
Sir Sequences of the invention, the introduction of target 
cells into an animal organism offerS advantages in that the 
respective animal organism, including the human, thus con 
tains biologically active tissue in order to eliminate defects 
or deficiencies relating to this. The target cells can be 
introduced thereby when the target cells are either in the 
form of Single cells, or, after cultivation, are already in the 
form of cell aggregates, tissue, or the like. Finally it is also 
conceivable in principle for the target cells to be introduced 
into an animal organism in order to develop there further 
under the influence of the biological System. Later collection 
of the target cells further modified and/or increased and/or 
differentiated in the biological System, i.e. the animal organ 
ism, is likewise to be included thereby. 
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0411. After introduction of at least one of the Sr. and/or 
S sequences of the invention into the target cells, it can be 
advantageous to induce their expression in the target cells 
before the target cells are introduced into an animal organ 
ism. The advantage is that thus the possible influence of the 
biological System on the differentiation is limited. This can 
be particularly advantageous when differentiation of the 
target cells in the desired direction would not be guaranteed 
in a cellular environment owing to the differentiation factors 
or Signals there. 
0412 Vice versa, it is also advantageous, after introduc 
tion of at least one of the Sequences of the invention or Sir 
Sequences, to induce their expression in the target cells after 
the target cells have been introduced into an animal organ 
ism. This Subsequent induction can be advantageous if the 
proliferation and/or differentiation of the target cells is only 
to take place under the influence of the target region or the 
target tissue with its Specific differentiation Signals and 
factors, in order to exclude premature differentiation in a 
direction other than the desired one. 

0413. Of course, the said advantages also result with 
respect to whether the target cells introduced into an animal 
organism are in a differentiated and/or differentiation-com 
petent State. 

0414. If the animal organism into which the target cells 
are introduced is a human organism, particular advantages 
result therefrom, among others with respect to the treatment 
of degenerative diseases, Such as e.g. arthritic diseases or 
muscular dystrophy. Similar to the advantages discussed in 
connection with the recovery of Suitable target cells, these 
also result from the fact that the target cells are introduced 
into an organism that is identical with the organism from 
which the target cells were collected. 
0415 Vice versa, it can also be advisable for the organ 
ism into which the target cells are introduced to be different 
from the organism from which the target cells originate, e.g. 
when the organism into which the target cells are introduced 
no longer has any of its own Starting material available. 
0416 Quite particular advantages result in the processes 
of the invention when at least one of the Sar Sequences of 
the invention or the Sir Sequence is introduced into the tissue 
in the organism that is to be regenerated and/or the corre 
sponding cells. Such a measure ensures that no Surgical 
operations are required, either for collection or reintroduc 
tion of corresponding material, which is of central impor 
tance when the regions from which the material is collected 
or into which the material is introduced are only accessible 
by invasive means. Moreover the work required is reduced, 
as is the risk that the tissue to be regenerated is contaminated 
or else that a non-optimal regenerative development occurs 
under the conditions of in vitro cultivation. 

0417 Introduction of the constructs concerned as such 
into the tissue to be regenerated and/or the corresponding 
cells using gene therapy processes presents a quite particu 
larly advantageous possibility, with particular advantages 
resulting from the use of Suitable viral Systems. Using 
routine tests for the application concerned, those skilled in 
the art can ascertain the process required for introduction of 
the Sequences. 
0418 Finally, other advantages also result from the fact 
that expression of the introduced Sequences of the invention 
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and the St Sequences is influenced by at least one MMAks 
agent and/or at least one MMA agent and/or at least one 
translation product TP and/or at least one expression-stimu 
lating agent ES. Thus there exists the possibility of control 
ling the extent of the regeneration both with respect to its 
Spatial pattern and also with respect to its time course. 

0419. The uses and agents of the invention for treating 
tumor diseases are generally advantageous in So far as a 
Specific therapy for tumor diseases thus becomes possible, 
without the occurrence of Systemic side effects as is the case 
with other therapies for treating tumor diseases Such as e.g. 
chemotherapy or radiation therapy. AS already Stated, only a 
few tissues in the healthy organism express the SAF or Sir 
Sequences of the invention, whereas they are expressed 
Strongly in a number of tumor diseases. As a result the 
agents, kits, and processes of the invention, which are 
Specific for Said Sequences, allow a Specific therapy for 
cancer, which moreover is free of Side effects as a result of 
the mechanism of action on which it is based. 

0420 Although not limited to these, quite particular 
advantages with respect to Specificity and reduction of Side 
effects, as well as efficacy of the agent of the invention, 
result when the tumor to be treated expresses a gene Selected 
from the group that includes MAG genes, high mobility 
group protein genes, HMGI-C proteins, HMGI-Y genes, and 
their derivatives. The Same applies to the use of at least one 
of the agents of the invention for producing a drug for 
treating tumor diseases. 

0421 Further advantages of the various forms of embodi 
ment of the agents of the invention and kits that contain 
these individually or in any combination for treating tumor 
diseases, as well as of the uses of the invention, result of 
course from the explanations in association with the uses of 
the invention of the Sr. and Sr Sequences of the invention 
in the broadest Sense, including the corresponding tran 
Scripts and translation products, agents and kits and option 
ally processes for influencing vessel development, for con 
traception, and for tissue regeneration, and are included 
herewith for reference. 

0422 The DNA sequences claimed in the invention are 
shown as SEQ ID NOs: 1 to 19. When the bases given in 
SEQ ID NOs: 1 to 19 are other than A, C, G, and T, the 
following nomenclature applies: 

R can be A or G, 
Y can be C or T, 
K can be G or T, 
M can be A or C, 
S can be G or C, and 
W can be A or T. 

0423 For further illustration of the invention, eight 
Examples are also given below, chosen at random from the 
wealth of material available. 

0424 The techniques used in the following Examples are 
Summarized below. When changes are required for the 
individual Example, they are Stated at the appropriate points. 
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0425 Reverse Transcriptase Polymerase Chain Reaction 
(RT-PCR) 
0426. The reverse transcriptase polymerase chain reac 
tion (RT-PCR) includes the transcription of RNA into cDNA 
which is then Subjected to a regular polymerase chain 
reaction using a Suitable primer. 
0427. In the examples described herein, the RNA was 
isolated with the TRIZol reagent (Life Technologies, Gaith 
ersburg, U.S.A.). The tissues, healthy tissue as well as tumor 
tissue, were Stored under liquid nitrogen for the time 
between removal/operation and start of the RNA isolation. 
0428 The RNA was transcribed into cDNA using the 
M-MLV Reverse Transcriptase (Life Technologies, Gaith 
ersburg, U.S.A.), and then used for the RT-PCR. 
0429 The RT-PCR was conducted as a so-called nested 
PCR, that is, as a Sequence of two polymerase chain reac 
tions with the primers used being nested into each other. AS 
a special case, in the polymerase chain reaction employed 
herein the primers were nested on one side only, on the other 
Side the same primers were used for both polymerase chain 
reactions. FIG. 1 shows details and the position of the 
primers within the exon of the HMGI-C. The PCR shown in 
FIG. 1 does not cover shortened or aberrant transcripts 
missing the exons 4 and 5. Therefore, in addition to the PCR 
with the primers shown above, in some cases a PCR was 
used where the primer Revex 4 (see FIG. 1) was replaced by 
a primer from the 3' exon. The procedure used for the rapid 
amplification of 3" CDNA ends (3 RACE PCR, rapid 
amplification of cDNA ends) was as described by Schoen 
makers et al., in Nature Genet 10:436 (1995). The sequences 
of all used primers are Summarized in Table 1. 

TABLE 1. 

Primers used for the RT-PCR of the HMGI-C, their sequences 
each from S' to 3) and their positions within the gene 

Primer name Sequence Position 

SE1 CTTCAGCCCAGGGACAAC Exon I 

(SEQ ID NO:20) 
P1 CGCCTCAGAAGAGAGGAC Exon I 

(SEQ ID NO:21) 
Revex 3 TTCCTAGGCCTGCCTCTT Exon 3 

(SEQ ID NO:22) 
Revex 4 TCCTCCTGAGCAGGCTTC Exon 4/Exon 5 

(SEQ ID NO:23) 

0430 Cytogenetic and Molecular Cytogenetic Proce 
dures 

0431. The cytogenetic and molecular cytogenetic proce 
dures (fluorescence in-situ hybridization) were performed 
according to published Standard methods (Bullerdiek et al., 
Cytogenet Cell Genet 45:187 (1987); Kievits et al., Cyto 
genet Cell Genet 53:134 (1990)). The following probes were 
used: cRM133, cRM76, cRM99, cRM53 (Schoenmakers et 
al., Nature Genet 10:436 (1995)). 

EXAMPLE 1. 

Expression of the HMGI-C Gene in Tissue 
0432) Different tissue types were investigated with RT 
PCR with regard to the expression of the HMGI-C gene; 
only tissueS of non-tumor Source were tested. 
0433. The results are summarized in Table 2. 
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TABLE 2 

Tissues tested for expression of the HMGI-C gene, its origin (epithelial/ 
mesenchymal) and extent of the expression of the HMG-C gene 

Tissue Origin HMG-C Gene 

Myometrium, smooth muscles mesenchymal 
Adipose tissue, hypodermis and mesenchymal 
Endometrium epithelial/ ---- 

mesenchymal 
Umbilical cord mesenchymal 
Blood vessels (adult) mesenchymal (+) 
Blood vessels (fetal) mesenchymal ---- 
Skin (fetal, gestation week 11) epithelial/ ---- 

mesenchymal 
Cartilage mesenchymal 
Cartilage (fetal, gestation week 11) mesenchymal ---- 

++: strong expression 
+: weak expression 
(+): very weak expression 
-: no detectable expression 

0434 From among the tested normal tissues, adult blood 
vessels showed a very weak and fetal blood vessels (arteria 
and Vena umbilicalis) a significantly stronger expression of 
the HMGI-C gene. Endometrial tissue of the proliferation 
phase and the fetal tissues also showed a marked expression. 
All other tissues showed no expression. 

0435 The tests were conducted with the gene of the 
HMGI-C as a model; based on the extensive sequence 
homology and the Similar expression patterns in the embryo 
nal and fetal development of the mouse, Similar results can 
be expected with the HMGI-Y gene. 

EXAMPLE 2 

Aberrant Transcripts of the HMGI-C Gene 

0436 cDNA was isolated from established cell lines and 
primary tumor material from human benign mesenchymal 
tumors (uterus leiomyoma, pulmonary hamartochondromas, 
aggressive angiomyxoma) as well as from tumors of the 
head salivary glands; it was then amplified by RACE-PCR 
and Sequenced. 

0437. The obtained sequences are compared to sequence 
of the native HMGI-C gene. 

0438 Based on the results of this sequencing, a transcript 
or its cDNA was labeled as an aberrant transcript when, as 
a minimum, the sequence of the exons 1-3 (of a total of 5 
exons) is present, and the Sequence of exon 3 is followed by 
a Sequence other than that of eXOn 4 or the Sequence of exon 
4 is followed by a sequence other than that of exon 5. The 
Sequences fused to the HMGI-C gene were regarded as 
ectopic when their origin from a region of the chromosome 
12 other than that of the HMGI-C or from another chromo 
Some could be verified. 

0439. The tests performed as described yielded various 
aberrant transcripts detailed in SEQ ID NOs: 1-19. The 
sequence of the transcripts always starts with the 1 nucle 
otide of exon 1 of the HMGI-C gene; the region of the 
Sequence between the first nucleotide of the first exon and 
the first nucleotide of the primer was added from a databank. 
The Sequence contains either the complete Sequence to the 
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poly-A tail or a part thereof. In any case, the Sequence goes 
far beyond the 3rd exon or 4" exon and therefore charac 
terizes the aberrant transcript. 

EXAMPLE 3 

Rearrangement of the HMGI-C Gene in 
Hemangiopericytomas 

0440 Tumor material from two tumors, fixed in a paraffin 
matrix, was Subjected to a fluorescence in-situ hybridization. 
Cosmid clones obtained from the region of the HMGI-C or 
the Sequences directly flanking on 3' and 5' were used as 
probes. The tests were performed on interface nuclei isolated 
from the tumor material and showed the breaking points to 
be within the coSmid covered regions of the tumors tested; 
this allowed for the conclusion that this is the same type of 
mutation as with the other mesenchymal tumors. 

EXAMPLE 4 

Differentiation of Cells with Mutant HMGI-C Gene 

0441 Cells of tumors with verified rearrangement of the 
HMGI-C gene (3 lipomas, 5 pulmonary hamartomas, 2 
uterus leiomyomas) were co-cultured with normal cartilage 
cells. The cell culture conditions (Bullerdiek et al., Cytoge 
net Cell Genet 45:187 (1987)) for the co-cultivation were 
adjusted Such that in the culture the differentiated status of 
the cartilage cells was maintained (no addition of fetal calf 
Serum). The tumor cells originated from primary cultures 
with additional fetal calf Serum. In the cell culture the tumor 
cells differentiated into cartilage cells, independent of 
whether they were tumors containing cartilage or not. 

EXAMPLE 5 

Inhibition of Neoangiogenesis and 
Neovascularisation 

0442 Events related to neoangiogenesis, neovascularisa 
tion and vascularization defects are important factors not 
only in the development of tumors but also in the patho 
genesis of many other diseases Such as diabetes mellitus 
(Battegay et al., J. Mol. Med. 1995 (73), 333-346). The 
example described herein examined the role of the HMGI-C 
gene with regard to neoangiogenesis and neovascularisation 
using the techniques described at the beginning and includ 
ing clonality tests (Noguchi et al., Cancer Res. 52:6594 
(1992)). The techniques mentioned at the beginning and the 
clonality tests showed that the observed vascularization 
originated from the tumor cells themselves. Because of the 
role of HMGI-C in the proliferation and differentiation of 
pericytes, the neovascularisation of myomas, lipomas, lei 
omyomas and aggressive angiomyxomas originating from 
the tumor cells, and based on the data to the gene expression, 
the (neo)angiogenesis and the (neo)vascularization can be 
affected as desired by the sequences shown in SEQID NOS: 
1-19, the Sequences Sr., the claimed means and materials, 
kits and possibly methods, or by their use. 

EXAMPLE 6 

Treatment of Endometriosis 

0443) The term endometriosis refers to ectopic 
endometrium that participates "in the normal cyclical and 
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the pathological changes of the endometrium corporis' 
(Psychrembel, 1982). The histologic structure conforms to 
the normal endometrium in So far as epithelial and mesen 
chymal components are present. It could be shown, using the 
techniques described at the beginning, that the organization 
of the ectopic endometrium is based on the expression of the 
HMGI-C gene, similar to physiologically normal 
endometrium. Therefore, treatment of endometriosis can be 
based on the sequences shown in SEQ ID NOs: 1-19, the 
Sequences Sr., the claimed means and materials, or their use. 

EXAMPLE 7 

Contraception 
0444. Using the techniques described at the beginning it 
could be shown that the expression of the HMGI-C gene is 
involved in the organization of the endometrium. Thus, the 
sequences shown in SEQ ID NOs: 1-19, the sequences S, 
the claimed means and materials or their use provide means 
and methods for contraception. 

EXAMPLE 8 

Chromosomal Breakpoint 
0445 Using the techniques described at the beginning, 
three pulmonary hamartochondromas were investigated, all 
of which showed a translocation between chromosome 12 
and 14 with presence of two normal chromosomes 12 and 
one derivative 14, with the corresponding derivative 12 
missing. The chromosomal breaking point on chromosome 
12 was situated 5' from HMGI-C, the expression of which 
was also shown in all tumors. 

0446. This proves that incorporating one of the sequences 
Sr. or Sar leads to a proliferation of normal tissue which can 
be used for purposes of tissue regeneration or Stimulation of 
angiogenesis or Vascularization. 

EXAMPLE 9 

Expression of the HMGI-C Gene upon Cartilage 
Formation During Embryonal Development of the 

Mouse 

0447. A cDNA fragment of the HMGI-C gene of the 
mouse (approx. 1.8 kb length, approx. 800 bp 5' UTR to 200 
bp 3' UTR) was cloned into an in-vitro translation vector. 
The presence of T7 or Sp6 RNA polymerase promoters was 
exploited to synthesize a RNA probe Suitable for in-situ 
RNA-RNA hybridization. This probe was then used for 
hybridizing in tissue Slices of mouse embryos in different 
Stages of development. The results show that, among others, 
a very Strong expression of the gene occurs during cartilage 
formation from mesenchymal progenitor cells. 
0448. This expression is not only detected with mesen 
chyma of mesodermal but also of ectodermal origin (head 
area). 

EXAMPLE 10 

Transfection Studies with Expression Constructs 
and Antisense Constructs of HMGI-C and its 

Derivatives 

0449 The above-mentioned cDNA fragment of the 
mouse or a corresponding antisense Sequence was cloned 
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into an eukaryotic expression vector. In this construct it is 
controlled by the LTR sequence of Moloney's virus of 
mouse Sarcoma. The construct was then used for the lipo 
fectin-mediated transfection in various primary and estab 
lished cells. Stable transfectants were selected by means of 
ampicillin. It could be shown that upon transfection into 
primary human fetal fibroblasts the number of cumulative 
doublings of the transfectant population increased signifi 
cantly over controls that were only transfected with the 
vector. A reverse effect was observed on transfection with 
the antisense construct. The same vector System was then 
used for cloning the described aberrant transcripts of the 
human HMGI-C; in this case as well, an increase in the 
number of cumulative doublings of the population was also 
obtained. Depending on the cDNA sequence used this 
increase was 10-35% higher than with the cDNA sequence 
of the mouse. 

EXAMPLE 11 

DNA-Relaxant Effect of the Proteins Derived from 
the Aberrant Transcripts 

0450. Using the DNA sequences SEQ ID NOs: 1-19, 
consisting of parts of the cDNA sequence of the HMGI-C 
gene and other DNA sequences mostly appended to the 3" 
exon of this gene, recombinant proteins were Synthesized in 
the expression vector pET7C and purified. 
0451. The proteins purified in this way were then tested 
for the formation of the So-called negative Super coils, in the 
topoisomerase-mediated relaxation assay described by Nis 
sen and Reeves (J. Biol. Chem. 270,4355-4360, 1995). This 
investigations showed that the capacity to induce Such 
negative Super coils was in all derivatives higher than in the 
unmodified recombinant HMGI-C protein used as a control. 
The allowable conclusion that, among others, the interaction 
of the proteins with the DNA affects the therapeutic efficacy, 
leads to the deduction that all Sequences shown possess an 
increased efficacy with regard to the applications mentioned. 

Polypeptides Encoded by Polynucleotides 
Comprising the Sequences of SEQ ID NOs: 1-19 

Promote DNA Bending 
0452 Translation products that include polypeptide 
sequences encoded by SEQ ID NOs: 1-19 as well as the 
native HMGI genes/MAG gene possess a DNA relaxing or 
DNA bending activity which is exercised upon binding of 
the translation products to DNA sequences (see Example 
11). Due to this change in the bending angle of the DNA in 
the promoter region of various genes a first access of a 
transcription complex or an access of a different transcrip 
tion complex to the promotor region is possible, thus allow 
ing for the modulation of expression of Some distinct genes, 
as described below. Notably, the gene products of both the 
native Sequences of HMGI geneS/AG genes, as well as the 
translation products of the aberrant transcripts according to 
SEO ID NOS: 1-19 include at least exons 1-3, wherein each 
of the exons encodes a DNA binding domain. Each of said 
domains is able to bind to an AT“hook” (an AT-rich DNA 
Sequence) which is present in the promotor region of the 
gene to be activated. Typically, it is Sufficient that two of the 
domains bind to Said AT hooks and this interaction provides 
for the bending of the DNA structure in the promotor region 
with the above-specified consequences of facilitating the 
formation of a transcription complex. 
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Polypeptides Including Sequences Encoded by the 
HMGI Genes/MAG Genes and SEO ID NOS: 1-19 

Affect the Regulation of Genes that Influence 
Development of Mesenchymal Tissues 

0453 The above-specified characteristics of the HMGI 
genes/-MAG genes and SEQ ID NOs: 1-19, namely to 
exhibit three AT hook binding domains, makes the gene 
products of the aforementioned nucleic acid Sequences Suit 
able for modulating the expression of genes that possess 
AT-rich DNA sequences (AT hooks), preferably in a promo 
tor region. 

0454. Furthermore it is now know that the DNA relaxing/ 
bending activity of translation products of HMGI genes/ 
MAG genes/SEQ ID NOs: 1-19 acts on proliferatively 
active genes in the embryogenic phase (see Examples 8, 1), 
particularly genes for the development of mesenchymal 
tissues. 

Products of the HMGI Genes/MAG Genes and 
SEQ ID NOs: 1-19 are Useful for Treating Tumors 
Promoting Angiogenesis Treating Endometriosis, 

Stimulating TiSSue Development and Contraception 

0455 (1) Treatment of Tumors 
0456 (a) Benign Tumors 

0457. It has now been discovered that a mutation in the 
HMGI gene, or in close proximity thereto, is sufficient to 
induce a benign tumor (see Example 2). More particularly, 
it has been found that in benign tumors the chromosomal 
breakpoints can be both within the sequence of the HMGI 
geneS/MAG genes or outside thereof. In the first case the 
conclusion can be drawn that translation products of aber 
rant transcripts, such as those disclosed in SEQ ID NOS: 
1-19, are responsible for the observed tumors (see Example 
2). In the Second case, i.e., the chromosomal breakpoint is 
outside Said genes, it is Suggested that even wild type 
translation products, i.e., native HMGI geneS/MAG genes, 
can also be responsible for the observed tumor. In the latter 
case it is noteworthy that changes in both the upstream and 
more particularly in the downstream environment of the 
native nucleic acid Sequences are responsible for the 
observed HMGI genes/MAG gene expression which cannot 
be observed under normal conditions in tumor-free tissue. 

0458 (b) Malignant Tumors 

0459. It has been discovered that increased levels of 
translation products encoded by HMGI genes/MAG genes 
and SEQ ID NOS: 1-19 correlate with unfavorable tumor 
prognosis. Accordingly, detecting increased levels of these 
translation products compared with non-tumor or tumor 
tissue, is useful for determining the prognosis of a tumor. 
The tumor prognosis correlated inversely with the levels of 
these translation products. 

0460 The conclusion that gene products, or more par 
ticularly translation products of HMGI genes/MAG genes/ 
SEQ ID NOs: 1-19, are useful for tumor therapy was based 
on the finding that tumor progression and expression of 
HMGI genes/MAG genes/SEQ ID NOs: 1-19 correlated 
with an unfavorable prognosis of the tumor. Accordingly, 
inhibiting tumor progression by reducing transcriptional 
activity of the HMGI genes/MAG genes/SEQ ID NOs: 1-19 
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would inhibit tumor progression, thereby leading to 
improved prognosis of malignant tumors. 
0461) (2) Angiogenesis 
0462. It was unexpectedly discovered that benign tumors 
contain blood vessels derived from the tumor itself (see 
Example 5) whereas blood vessels normally grow from the 
outside of the tumor into the same. Under the influence of 
HMGI/MAG gene translation products, and those of SEQ 
ID NOs: 1-19, new vessels can be generated within the 
tumor itself. Accordingly, HMGI genes/MAG genes/SEQ 
ID NOs: 1-19, and particularly their translation products are 
Suitable for promoting angiogenesis in Vivo. 

0463 (3) Endometriosis 
0464. It was discovered that endometriosis afflicted tissue 
in which HMGI, particularly HMGI-Y, was expressed (see 
Example 6). This was in contrast to the normal expression 
pattern of the lining of the corpus uteri. Based on this 
finding, it was considered that endometriosis might be a 
condition Similar to the condition of endometrial polypS and 
to tumors observed in other tissues and organs with regard 
to the fact that HMGI-expression was increased. Tissue 
afflicted in the case of endometriosis was characterized in 
that both mesenchymal and epithelial tissues showed 
increased proliferation. Accordingly, treatments that reduced 
expression of HMGI genes/MAG genes/SEQ ID NOs: 1-19, 
more preferably HMGI-Y expression, in the lining of the 
corpus uteri would improve Symptoms associated with 
endometriosis. 

0465 (4) Tissue Regeneration 
0466 While studying the expression of HMGI genes/ 
MAG genes and polynucleotides having the Sequences of 
SEQ ID NOs: 1-19 in benign tumors it was discovered that 
tissue could regenerate under the influence of the HMGI 
mutations, which lead either to the formation of wild type 
translation products of the HMG/MAG genes or aberrant 
proteins (such as those encoded by SEQID NOs: 1-19) (see 
Examples 4, 9). Tissue regenerated under these conditions 
was identical to the tissue from which the tumor originated. 
This was observed for fatty or adipose tissue, cartilage, more 
particularly hyaline cartilage and Smooth muscle. In all of 
these cases the regenerated tissue exhibited all the charac 
teristics of the differentiated tissue from which it originated 
and was thus not dedifferentiated, as would have been 
expected based on knowledge about other tumors that typi 
cally exhibit tumor-derived cells showing distinct dediffer 
entiation. 

0467 Regenerated fatty tissue may be used in applica 
tions that include plastic Surgery. Regeneration of cartilage 
will be useful for repair of both traumatic injury and 
degenerative changes, including Sports damages and arthro 
SS. 

0468 (5) Contraception 
0469 It now has been discovered that formation of the 
placenta requires activity of the HMGI genes (see Example 
7). It has further been shown that if HMGI-C is inactive this 
lack can be compensated by expression of HMGI-Y. 
0470 Accordingly, it is thus concluded that contraception 
can be performed by blocking translation and/or transcrip 
tion of the HMGI/MAG genes. 
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Methods Based on Modulating the Expression of 
HMGI Genes/MAG Genes and Derivatives. Thereof 

0471 Methods useful in connection with: (1) the treat 
ment of tumors; (2) treatment of endometriosis, and (3) 
contraception, involve blocking or inhibiting the activity of 
the translation products of the HMGI genes/MAG genes and 
their derivatives, including SEQ ID NOs: 1-19. This can be 
accomplished by inhibiting mRNA translation or transcrip 
tional activation using antisense nucleic acids. Alternatively, 
ribozymes targeted to the mRNAS encoding these proteins 
can be made and used to inactivate the mRNAS. Still another 
method of blocking or inhibiting the activity of the transla 
tion products of the HMGI genes/MAG genes and their 
derivatives, including SEQ ID NOs: 1-19 includes produc 
ing high intracellular levels of translation products or mim 
ics thereof. More specifically, high intracellular levels of 
translation products of the HMGI genes/MAG genes or the 
sequences of SEQID NOs: 1-19 can be used for competitive 
binding to target Sequences So that the promotor normally 
activated by the translation products of the HMGI genes/ 
MAG genes/SEQ ID NOs: 1-19 can no longer be activated 
(“flooding” of the cell). Molecules which mimic targets of 
the translation products of the HMGI genes/MAG genes/ 
SEQ ID NOs: 1-19 can compete with their natural targets, 
thereby resulting in inhibition of the intracellularly present 
translation products of the HMGI genes/MAG genes/SEQ 
ID NOS: 1-19. Such molecules can be selected from the 
group that includes nucleic acid Sequences comprising at 
least one AT hook or at least one AT hook-like Structure, and 
molecules exhibiting the structure and/or binding character 
istics of AT hooks. Preferably, the molecule is a nucleic acid 
molecule, however, it is not restricted to polynucleotides. 
0472 Methods useful for promoting tissue regeneration 
involve stimulating the expression of HMGI genes/MAG 
genes or their derivatives, including SEQID NOS: 1-19. For 
example, this activation can be accomplished by adminis 
tering cells in vitro or in Vivo a chemical compound. Such 
a compound may act either Specifically or non-specifically. 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 23 

<210> SEQ ID NO 1 
&2 11s LENGTH 566 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 1 
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Activation of HMGI genes/MAG genes/SEQ ID NOs: 1-19 
can be promoted, for example, by contacting cells with 
different compounds, including phorbol esters. IS also is 
possible to activate genes responsible for further growth of 
differentiated tissue by introducing HMGI genes/MAG 
genes including SEQ ID NOs: 1-19 into the respective cells 
and tissue by means of gene therapy. For this purpose the 
respective nucleic acid Sequences, particularly according to 
SEQ ID NOs: 1-19, are put under control of a strong 
promotor, which optionally can be activated and deactivated 
upon administration of a Stimulus to the cell/tissue. Yet 
another approach for promoting tissue regeneration involves 
administering directly to the respective cell/tissue a trans 
lation product, either a peptide or a protein, that is derived 
from HMGI genes/MAG genes or SEQ ID NOs: 1-19. Due 
to the low molecular weight of any of the aforementioned 
translation products these peptides/proteins can easily be 
applied to the cell, for example using encapsulation delivery 
Systems. 

0473 Methods useful for treating angiogenesis vary 
according to whether it is intended to increase or decrease 
angiogenesis in a particular Situation. In the case where 
growth of vessels is to be promoted, Such as in case of 
improving vessel Supply of infarct-damaged myocardial 
tissue, an increased expression of HMGI geneS/MAG genes 
including SEQ ID NOs: 1-19 is to be realized which can be 
performed according to the measures as outlined above. 
However, if angiogenesis is to be inhibited, Such as might be 
the case in the treatment of tumor diseases or diseases of the 
eye resulting from neovascularization, eXpression of the 
HMGI genes/MAG genes, including SEQ ID NOs: 1-19, is 
to be Suppressed according to one of the above-Specified 
approaches. 

0474. The features of the invention revealed in the pre 
ceding description and in the claims can, both alone and in 
any combination, be of Significance for the realization of the 
invention in its various forms of implementation. 

atgag cqcac goggtgaggg cqcgggg cag cogtccactt cagoccaggg acaacctgcc 60 

gcc ccagogc citcagaagag aggacgcggc cqccc.cagga agcago agca agaaccalacc 120 

ggtgagccct citccitaa gag acco agggga aga.cccaaag gCagcaaaaa caag agtc.cc 18O 

totaaag cag citcaaaagaa agcagaagcc acto gagaala aacggc caag aggcag acct 240 

aggaaatgga at aaa.cagga titcc.caggag to acttggitt citgaatgact to gaagttcaa 3OO 

aaggaag agt cogtttctoc agtaacaaaa gtctgcctga caagaggctic taagctgtcc 360 

tggatgccaa totttgtgcc gactactitta cagtgattga ttgctdatac titcacggcaa. 420 
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<221 NAME/KEY: misc feature 
<222> LOCATION: (1) . . . (528) 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 12 

atgagc gCac gcggtgaggg C gCggggcag 

gCCC cago gC Ctcagaagag aggacgcggC 

ggtgagcc ct citcctaagag acco agggga 

totaaag.cag citcaaaagaa agcagaagcc 

aggaaatgga aatacaaaaa tacatctoaa 

tggccaaaat aatcttgaag aagatgaaaa 

acttaccagt attctacagt aatcattgttg 

citaacagaat ggaatagagg gcc.ccaaaat 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa. 

<210> SEQ ID NO 13 
&2 11s LENGTH 495 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 13 

atgagc gCac gcggtgaggg C gCggggcag 

gccC cagogC Ctcagaagag aggacgcggC 

ggtgagcc ct citcctaagag acco agggga 

totaaag.cag citcaaaagaa agcagaagcc 

aggaaatggc cacaacaagt tottcagaag 

gggaag gacc accogggcaa tottatatat 

agaattgaaa citt.ccaaaca catgaaagga 

atgagctitta agtggaataa aaacagagtt 

attcgacgga to citt 

<210> SEQ ID NO 14 
&2 11s LENGTH 689 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 14 

atgagc gCac gcggtgaggg C gCggggcag 

gCCC cago gC Ctalagaagag aggacgcggC 

ggtgagcc ct citcctaagag acco agggga 

totaaag.cag citcaaaagaa agcagaagcc 

aggaaatggc cacaacaagt tottcagaag 

to ct cacaag agtctg.ccga agaagacitag 

aggagttggy atcttittgaa goggagaagac 

citccacacco accotcaagg citacctotat 

agagcaaatc agttgact ga agtcc cagct 

cc.gtocactt 

cgc.cccagga 

agacccaaag 

actggagaaa 

aattic gtaaa 

aagttgaaga 

gaact attaa 

aaatgccago 

agatgtcgac 

cc.gtocactt 

cgc.cccagga 

agacccaaag 

actggagaaa 

aagcctgctc 

citactgytct 

to caaggaaa 

accatgaaaa 

cc.gtocactt 

cgc.cccagga 

agacccaaag 

actggagaaa 

aagcctgctc 

gggg.cgc.cala 

actgcagtga 

citccaccitag 

acticaggaga 
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-continued 

CagccCaggg 

agcagoagca 

gcago: aaaaa 

aacggccaag 

aaatctgaaa 

atgcacactt 

tag catacag 

atatatgginc 

ggatccitt 

CagccCaggg 

agcagoagca 

gcago: aaaaa 

aacggccaag 

aggtocaatgt 

citaaaaatgc 

gtgtc.ttcaa 

aaaaaaaaaa. 

CagccCaggg 

agcagoagca 

gcago: aaaaa 

aacggccaag 

aggaggaaac 

cgttcgattit 

ccact tatto 

cct cittaata 

Ctgaagcagg 

acaacct gcc 

agaaccalacc 

caggagtcc c 

agg cagacct 

ggacccticta 

ccitaattitct 

acatatt aga 

aaacgaaaaa 

acaacct gcc 

agaacca acc 

caagagtcc c 

agg cagacct 

tgccttgcct 

cacttagaag 

acaattacat 

aaaaaaaaag 

acaacct gcc 

agaaccalacc 

caagagtcc c 

agg cagacct 

tgaagaga.ca 

citacctdagc 

tgggctottt 

totccaccala 

agaatcactt 

60 

120 

18O 

240 

360 

420 

480 

528 

60 

120 

18O 

240 

360 

420 

480 

495 

60 

120 

18O 

240 

360 

420 

480 

540 
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-continued 

attgaaattit 430 

<210> SEQ ID NO 18 
&2 11s LENGTH 456 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 18 

atgagcgcac goggtgaggg cqcggggcag cc.gtocactt cagoccaggg acaacct gcc 60 

gccc.ca.gc.gc citcagaagag aggacgcggc cqcco cagga agcaggagca agaaccalacc 120 

ggtgagcc ct citcctaagag acco agggga gtacccaaag goagcaaaaa caagagtcc c 18O 

totaaag.cag citcaaaagaa agcagaagcc actggagaaa aacggccaag agg cagacct 240 

aggaaatgga agaaga cagg aatgtcaggc citctgagcto aagctaagcc atcat atcc c 3OO 

citgttgacctg catgtataca to cagatggc ctdaagcaac togalagat.cca caaaagaagt 360 

gcaaatagoc aggtoctogcc ttagotgacg acattccacc attgttgacct gttcc toccg 420 

caccctaact gatcaattga cctitatgaca atacac 456 

<210 SEQ ID NO 19 
&2 11s LENGTH 797 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 19 

atgagcgcac goggtgaggg cgcggggcag cc.gtccactt cagoccaggg acaacctgcc 60 

gccc.ca.gc.gc citcagaagag aggacgcggc cqcco cagga agcagoagca agaaccalacc 120 

ggtgagcc ct citcctaagag acco agggga aga.cccaaag goagcaaaaa caagagtcc c 18O 

totaaag.cag citcaaaagaa agcagaagcc actggagaaa aacggccaag agg cagacct 240 

aggaaatggg to acagtcaa agtgc citcag aagaact cat aagaatcat g caagctt.cct 3OO 

cc ct cago cattgatggaaa gttcagoaag atcagdaaca aaaccaagaa aaatgatcct 360 

tgcgtgctga atatotgaaa agagaaattt titcctacaaa atctottggg to aagaaagt 420 

totagaattt gaattgataa acatggtggg ttggytgagg gtaagagtat atgaggaacc 480 

ttittaaacga caacaatact gctagotttc aggatgattt ttraaaaata gattoaaatg 540 

tgttatcc to tctictogaaac gottcctata acticgagttt ataggggaag aaaaatctat 600 

tgtttacaat tatato acca ttaaggcaac tactacacco tactttgtat tctgggctaa 660 

gatt cattra alarctagotg citcttaaaaa aaaaaaaaaa aaaaaagatgtc.gacggatc 720 

citttagtagt agtagg.cggc cqc totagag gatccaagct tacgitacgcg to catgcgac 78O 

gtoatagotc gtctata 797 

<210> SEQ ID NO 20 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Primer 

<400 SEQUENCE: 20 

cittcagcc.ca gggacaac 18 

<210> SEQ ID NO 21 
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-continued 

LENGTH 18 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Primer 

21 <400 SEQUENCE: 

cgc.citcagaa gagaggac 

SEQ ID NO 22 
LENGTH 18 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Primer 

22 <400 SEQUENCE: 

titcc taggcc toccitctt 

SEQ ID NO 23 
LENGTH 18 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Primer 

<400 SEQUENCE: 23 

to citcc tag caggctitc 

What is claimed is: 
1. An isolated polynucleotide having a sequence compris 

ing: 

a first Sequence encoding each of exons 1, 2 and 3 of an 
HMGI or MAG gene; and 

a Second Sequence from a Source other than an HMGI or 
MAG gene, Said Second Sequence being from a human 
and being located upstream of Said exons, Said 
Sequence also being a sequence other than a sequence 
immediately upstream of exon 1 of said HMGI or 
MAG gene in a human genome. 

2. An isolated polynucleotide according to claim 1, 
wherein Said polynucleotide encodes a gene product which 
is encoded by one of SEQ ID NOS:1-19. 

3. An isolated polynucleotide according to claim 1, 
wherein Said polynucleotide has a Sequence of one of SEQ 
ID NOS:1-19. 

4. An isolated polypeptide having a Sequence comprising: 
a first Sequence which is encoded by exons 1, 2 and 3 of 

an HMGI or MAG gene; and 
a Second Sequence upstream of Said first Sequence, Said 

Sequence being encoded by a polynucleotide from a 
Source other than an HMGI or MAG gene, said poly 
nucleotide being from a human, Said polynucleotide 
having a Sequence other than a Sequence immediately 
upstream of exon 1 of said HMGI or MAG gene in a 
human genome. 

5. An isolated polypeptide acccording to claim 4, wherein 
Said polypeptide has a Sequence encoded by one of SEQ ID 
NOS: 1-19. 

6. A method for treatment of tumors in a mammal, 
comprising administering to Said mammal an agent which 

18 

18 

18 

blocks the activity or effect of a DNA selected from the 
group consisting of an HMGI gene, a MAG gene and a 
polynucleotide having a sequence comprising: 

a first Sequence encoding each of exons 1, 2 and 3 of an 
HMGI or MAG gene; and 

a Second Sequence from a Source other than an HMGI or 
MAG gene, Said Second Sequence being from a human 
and being located upstream of Said exons, Said 
Sequence also being a Sequence other than a Sequence 
immediately upstream of exon 1 of said HMGI or 
MAG gene in a human genome, or which blocks the 
effect or activity of a transcription or translation prod 
uct of Said DNA. 

7. A method according to claim 6, wherein said DNA has 
a sequence of one of SEQ ID NOS:1-19 or a sequence 
encoding the same amino acids encoded by SEQID NOS:1- 
19. 

8. A method according claim 6, wherein Said agent 
inhibits the formation of transcripts of the HMGI or MAG 
geneS. 

9. A method according to claim 6, wherein Said agent 
decreases the half-life of the HMGI or MAG gene tran 
Scripts. 

10. A method according to claim 6, wherein Said agent is 
Selected from the group consisting of anti-Sense nucleic acid 
molecules and ribozymes. 

11. A method according to claim 6, wherein Said agent is 
a translation product of said DNA. 

12. A method according to claim 6, wherein the admin 
istering Step comprises incorporating Said agent into the 
tumor. 

13. A method according to claim 12, wherein the admin 
istering Step comprises: 
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introducing a vector to Said tumor, Said vector comprising 
said DNA or an RNA transcript thereof; and 

expressing Said DNA or RNA transcript to create trans 
lation products thereof which competitively inhibit 
binding of cellular HMGI/MAG gene translation prod 
ucts to the cellular genome. 

14. A method according to claim 6, wherein the tumor is 
one which shows expression of a gene which is Selected 
from the group consisting of HMGI genes, HMGI-C genes 
and HMGI-Y genes. 

15. A method according to claim 6, wherein Said agent is 
a nucleic acid having a Sequence comprising at least one AT 
hook or at least one AT hook-like Structure. 

16. A method for diagnosis of tumors, comprising: 
administering to Suspected tumor tissue a first polyncle 

otide complementary to a Second polyncleotide 
Selected from the group consisting of HMGI genes, 
MAG genes and nucleic acid molecules having 
sequences according to one of SEQID NOS.: 1-19; and 

detecting Significant complex formation between Said first 
polynucleotide and Said Second polynucleotide when a 
tumor is present, but not when a tumor is absent. 

17. A method according to claim 16, wherein said first 
polyncleotide additionally comprises a marker or label. 

18. A method for diagnosis of tumors, comprising: 
administering to Suspected tumor tissue a translation 

product of a polyncleotide Selected from the group 
consisting of HMGI genes, MAG genes and nucleic 
acid molecules having Sequences according to one of 
SEQ ID NOS.: 1-19; and 

detecting Significant complex formation between Said 
translation product and Said polynucleotide when a 
tumor is present, but not when a tumor is absent. 

19. A method according to claim 18, wherein the trans 
lation product comprises a marker or label. 

20. A method for diagnosis of tumors, comprising: 
administering to Suspected tumor tissue an antibody to a 

translation product of a polyncleotide Selected from the 
group consisting of HMGI genes, MAG genes and 
nucleic acid molecules having Sequences according to 
one of SEQ ID NOS.: 1-19; and 

detecting Significant complex formation between Said 
antibodies and Said translation products when a tumor 
is present, but not when a tumor is absent. 

21. A method according to claim 20, wherein the antibody 
is Selected from the group consisting of polyclonal antibod 
ies, monoclonal antibodies and fragments and derivatives 
thereof. 

22. A method according to claim 20, wherein the antibody 
comprises a marker or label. 

23. A method for diagnosis of endometriosis, comprising: 
administering a first polyncleotide to Suspected ectopic 

endometrial tissue complementary to a Second 
polyncleotide Selected from the group consisting of 
HMGI genes, MAG genes and nucleic acid molecules 
having sequences according to one of SEQ ID NOS.: 
1-19; and 

detecting Significant complex formation between Said first 
polynucleotide and Said Second polynucleotide when 
endometriosis is present, but not when endometriosis is 
absent. 

24. A method according to claim 23, wherein Said first 
polyncleotide additionally comprises a marker or label. 
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25. A method for diagnosis of endometriosis, comprising: 
administering to Suspected ectopic endometrial tissue a 

translation product of a polyncleotide Selected from the 
group consisting of HMGI genes, MAG genes and 
nucleic acid molecules having Sequences according to 
one of SEQ ID NOS.: 1-19; and 

detecting Significant complex formation between Said 
translation product and Said polynucleotide when 
endometriosis is present, but not when endometriosis is 
absent. 

26. A method according to claim 25, wherein the trans 
lation product comprises a marker or label. 

27. A method for diagnosis of endometriosis, comprising: 
administering to Suspected ectopic endometrial tissue an 

antibody to a translation product of a polyncleotide 
Selected from the group consisting of HMGI genes, 
MAG genes and nucleic acid molecules having 
sequences according to one of SEQID NOS.: 1-19; and 

detecting Significant complex formation between Said 
antibodies and Said translation products when 
endometriosis is present, but not when endometriosis is 
absent. 

28. A method according to claim 27, wherein the antibody 
is Selected from the group consisting of polyclonal antibod 
ies, monoclonal antibodies and fragments and derivatives 
thereof. 

29. A method according to claim 28, wherein the antibody 
comprises a marker or label. 

30. A method for contraception in a mammal, comprising: 
administering to Said mammal a first polyncleotide 

complementary to a Second polyncleotide Selected 
from the group consisting of HMGI genes, MAG genes 
and nucleic acid molecules having Sequences according 
to one of SEQ ID NOS.: 1-19; and 

forming a complex between Said first polynucleotide and 
Said Second polynucleotide, thereby inhibiting fertility. 

31. A method for contraception in a mammal, comprising: 
administering to Said mammal a translation product of a 

polyncleotide Selected from the group consisting of 
HMGI genes, MAG genes and nucleic acid molecules 
having sequences according to one of SEQ ID NOS.: 
1-19; and 

forming a complex between Said translation product and 
said polynucleotide thereby inhibiting fertility. 

32. A method for contraception in a mammal, comprising: 
administering to Said mammal an antibody to a translation 

product of a polyncleotide Selected from the group 
consisting of HMGI genes, MAG genes and nucleic 
acid molecules having Sequences according to one of 
SEO ID NOS.: 1-19; and 

forming a complex between said antibodies and Said 
translation products, thereby inhibiting fertility. 

33. A method according to claim 32, wherein the antibody 
is Selected from the group consisting of polyclonal antibod 
ies, monoclonal antibodies and fragments and derivatives 
thereof. 

34. A method for regenerating tissue, comprising activat 
ing expression in Said tissue of a nucleic acid Sequence 
selected from the group consisting of HMGI genes, MAG 
genes, nucleic acid Sequences according to SEQ ID NOS. 
1-19 and their derivatives in a cell. 
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35. A method according to claim 34, wherein the activat 
ing Step comprises administering a phorbol ester. 

36. A method according to claim 34, wherein the activat 
ing Step comprises administering Said nucleic acid Sequence 
in a vector. 

37. A method according to claim 36, wherein said nucleic 
acid Sequence is under control of a promotor. 

38. A method according to claim 37, wherein the promo 
tor is inducible, and the administering Step additionally 
comprises administering an agent which induces Said pro 
moter. 

39. A method according to claim 34, wherein tissue 
regeneration occurs in situ. 

40. A method according to claim 34, wherein tissue 
regeneration is achieved by first carrying out the activating 
Step in a cell which is then further propagated. 

41. A method according claim 34, wherein the tissue to be 
regenerated is mesenchymal tissue. 

42. A method according to claim 46, wherein the mesen 
chymal tissue is Selected from the group comprising carti 
lage tissue, muscle tissue, fatty or adipose tissue, connective 
tissue and Supporting tissue. 

43. A method for regenerating tissue, comprising admin 
istering to Said tissue a translation product of a nucleic acid 
Sequence Selected from the group consisting of HMGI 
genes, MAG genes, nucleic acid Sequences according to 
SEO ID Nos. 1-19 and their derivatives. 

44. A method according to claim 43, wherein Said trans 
lation product is administered via an encapsulation tech 
nique to Said tissue. 

45. A method according to claim 43, wherein tissue is 
regenerated by first carrying out the administering step to a 
cell which is then further propagated. 

46. A method according to claim 43, wherein tissue 
regeneration is performed in situ. 

47. A method according claim 43, wherein the tissue to be 
regenerated is mesenchymal tissue. 

48. A method according to claim 47, wherein the mesen 
chymal tissue is Selected from the group comprising carti 
lage tissue, muscle tissue, fatty or adipose tissue, connective 
tissue and Supporting tissue. 

49. A method for inducing angiogenesis, comprising 
activating expression in Venous or capillary tissue of a 
nucleic acid Sequence Selected from the group consisting of 
HMGI genes, MAG genes, nucleic acid Sequences according 
to SEQ ID Nos. 1-19 and their derivatives in a cell. 

50. A method according to claim 49, wherein the activat 
ing Step comprises administering a phorbol ester. 

51. A method according to claim 49, wherein the activat 
ing Step comprises administering Said nucleic acid Sequence 
in a vector. 

52. A method according to claim 51, wherein Said nucleic 
acid Sequence is under control of a promotor. 

53. A method according to claim 52, wherein the promo 
tor is inducible, and the administering Step additionally 
comprises administering an agent which induces Said pro 
moter. 

54. A method according to claim 49, wherein angiogen 
esis occurs in situ. 

55. A method according to claim 49, wherein angiogen 
esis is achieved by first carrying out the activating Step in a 
cell which is then further propagated. 

56. A method for improving vascular Supply of myocar 
dial tissue damaged by myocardial infarction, comprising 
inducing angiogenesis according to claim 49. 
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57. A method for inducing angiogensis, comprising 
administering to Venous or capillary tissue a translation 
product of a nucleic acid Sequence Selected from the group 
consisting of HMGI genes, MAG genes, nucleic acid 
sequences according to SEQ ID Nos. 1-19 and their deriva 
tives. 

58. A method according to claim 57, wherein said trans 
lation product is administered via an encapsulation tech 
nique to Said tissue. 

59. A method according to claim 57, wherein angiogen 
esis occurs by first carrying out the administering Step to a 
cell which is then further propagated. 

60. A method according to claim 57, wherein angiogen 
esis occurs in situ. 

61. A method for improving vascular Supply of myocar 
dial tissue damaged by myocardial infarction, comprising 
inducing angiogenesis according to claim 57. 

62. A method for inhibiting angiogenesis in a mammal, 
comprising: 

administering to Said mammal a first polyncleotide 
complementary to a Second polyncleotide Selected 
from the group consisting of HMGI genes, MAG genes 
and nucleic acid molecules having Sequences according 
to one of SEQ ID NOS.: 1-19; and 

forming a complex between Said first polynucleotide and 
Said Second polynucleotide, thereby inhibiting angio 
genesis. 

63. A method of preventing or treating loss of Sight as a 
consequence of neovascularization, comprising inhibiting 
angiogenesis according to claim 62. 

64. A method for inhibiting angiogenesis in a mammal, 
comprising: 

administering to Said mammal a translation product of a 
polyncleotide Selected from the group consisting of 
HMGI genes, MAG genes and nucleic acid molecules 
having sequences according to one of SEQ ID NOS.: 
1-19; and 

forming a complex between Said translation product and 
Said polynucleotide thereby inhibiting angiogenesis. 

65. A method of preventing or treating loss of Sight as a 
consequence of neovascularization, comprising inhibiting 
angiogenesis according to claim 64. 

66. A method for inhibiting angiogenesis in a mammal, 
comprising: 

administering to Said mammal an antibody to a translation 
product of a polyncleotide Selected from the group 
consisting of HMGI genes, MAG genes and nucleic 
acid molecules having Sequences according to one of 
SEO ID NOS.: 1-19; and 

forming a complex between said antibodies and Said 
translation products, thereby inhibiting angiogenesis. 

67. A method according to claim 64, wherein the antibody 
is Selected from the group consisting of polyclonal antibod 
ies, monoclonal antibodies and fragments and derivatives 
thereof. 

68. A method of preventing or treating loss of Sight as a 
consequence of neovascularization, comprising inhibiting 
angiogenesis according to claim 66. 


