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ABSTRACT

The present invention is directed to diagnostic assays that can
be used to determine if a woman carries an allelic form of the
HMGAZ2 gene that predisposes her to the formation of fibroid
tumors. The invention also encompasses vectors containing
this allele, cells transformed with these vectors and transgenic
animals that carry at least one copy of the allele.
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cgcggtgagg
cctcagaaga
tctcecctaaga
gctcaaaaga
tggttgctaa
gcgcgcaagt
cactcagagg
ggaggaaact
gttcgatttc
acttattctg
g99ag999999
cttctttgta
cacagcttaa
tgttgatctg
ctgcactgca
gaacgcggtyg
aatcctctgt
tcttgtagac
atgtatcctt
agtaagcaaa
taataaattt
tcctacagag
aggaaactag
atgcatgatg
atagttatac
tctttctctce
gacctgaata
cataagatgg
ctgcactttt
caacgaattt
aacttactgqg
aaagaagcaa
ttaaaaattt
attttttaac
tcacacaaga
ttctttaagg
gaacttgtta
ctaaccctag
atacttttgc
aagctttgta
tttttaagat
aatgtgattt

taacatttca
tgctcececggt
gcctctette
ctccacctcc
cctectecte
cggcggcagce
cgtccccage
gcgaagcggce
gcgcggggcea
gaggacgcgg
gacccagggg
aagcagaagc
tgaagagccc
ggtgggatga
tggcccgaga
gaagagacat
tacctcagca
tattgccatg
ggtggggtygy
atcccttcac
caatgcaact
ataagcaaga
tgcaaacaag
tgtaacactyg
ttagaacacc
acttacttga
tcattcagct
caaatattgc
actcacagca
ccaaaatgcc
acaagtaaaa
aactcaccta
atcaatttaa
tctcectettece
ccacttacct
ttgaccaagg
agccagagat
acagtctagt
gtaggtgatt
tctecttact
ttaaaatact
caagtcgctc
tttgactgta
agatggacta
cttgcagcat
tcaaaactat
aaaataagta
ggtgagatgc
tagttgaata
ttgtaatatyg
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3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261

tctcaaccag
tgagtgtgct
cggcttttgt
tccagctget
ctcactgttyg
actgtgcgtt
ctttggatgg
tgttggccaa
cctgtatgtt
tcatactgaa
atatatagtt
cgcagctaca
gcaggagaaa
tcttctaact
cgcttgcttg
ataacagcct
atgagtaata

atttatttta
gactttttaa
cagtatggct
tcagggaggt
tgaatcacca
aaataagcaa
gccttttaga
acatggtgca
gtacaatcaa
aaaaaaagct
tatttttgtg
taagactgga
agtatcaaga
ttattctttg
ttgaaaatat
ctgtgatccc
aagtttggtc
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aacgcttctt
catggtatta
tttagtactyg
agtttcaaag
aaggagctat
ataaacagtg
aacctcattg
ccgagtgatt
aacacactac
tgtggccaat
ggagataaat
catttaactt
cgtttaactyg
ttctttatgt
ttctctagtyg
catgtgtttt
aaaacagaaa

atgtagagtt
tcaactgggc
aagccaaatg
gccacatacc
ggagagaatt
gctcataaaa
gccagctcat
tccatctctg
tacctcttaa
ggaacagtaa
tttataggac
ttctaccatt
cagttgactt
agaattgctg
tattatcact
gattcctgcet
aaaaaaaa

Figure 3 (cont.)

tttatgcctt
caggaggtag
aaactcaaaa
tctctgagac
aaaactcaac
ataaaagtcg
aaaatggaag
gtaaagttac
gtcccagtat
gaacatcata
tgttctttgce
tctgcaagtt
tctececectgtt
tctatgattg
gtctgttctg
ctttgttaca
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tctctcectag
tttctcatga
ccatctctcect
tggcagatcg
attactgtta
cattccatat
caattgctca
acttttattt
acctcatttt
aaatttttat
tgttgttggt
aggtatgttt
cctttgagtyg
tactttgaat
cacaataaac
gttccattaa
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ALLELIC FORM OF THE HMGA2 GENE
PREDISPOSING WOMEN TO THE
FORMATION OF LEIOMYOMAS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a division of U.S. Ser. No.
11/598,623, filed on Nov. 14, 2006, which claims the benefit
of U.S. provisional application 60/736,833, filed on Nov. 16,
2005.

STATEMENT OF COVERNMENT FUNDING

[0002] The United States Government has a paid-up license
in this invention and the right in limited circumstances to
require the patent owners to license others under reasonable
terms as provided for by the terms of NIH Grant No. RO1
HD046226, awarded by the Department of Health and
Human Services.

FIELD OF THE INVENTION

[0003] The present invention is directed to a diagnostic test
for determining if a woman carries an allelic form of the
HMGAZ2 gene that predisposes her to the formation of uterine
fibroids. This test will be especially useful in women with a
family history of fibroid problems and will help both in coun-
seling women with respect to reproductive matters and in
helping physicians to select an appropriate therapeutic
option. The invention also includes vectors that contain the
fibroid-associated allele and cells transformed with these vec-
tors. In addition, the invention includes transgenic mice that
have at least one fibroid associated allele and the use of these
mice to assay compounds for their potential benefit in treating
leiomyomas.

BACKGROUND OF THE INVENTION

[0004] Fibroids are benign uterine tumors that have been
estimated to occur to some degree in more than 75% of
women of reproductive age (Cancer Research 62:3766-3772
(2002); Cramer, et al., Am. J. Clin. Pathol. 94:435-438
(1990)). About 20-50% of women with fibroids experience
symptoms and, depending upon the size and location of their
tumors, these may include infertility, urinary incontinence,
constipation, menorrhagia (prolonged and profuse uterine
bleeding) and abdominal pain (Vollenhoven et al. Brit. J.
Obstet. Gynaecol. 97:285-298(1990)). More than 200,000 of
these women undergo hysterectomies each year in the United
States (Walker, et al., Science 308:1589-1592 (2005)).
[0005] Although the causes of fibroids are not completely
understood, genetic factors appear to be an important contrib-
uting component. In this regard, recurring cytogenetic abnor-
malities associated with human leiomyoma have been
mapped to two specific high mobility group (HMG) gene loci.
Rearrangements at 12q14-15 map to HMGA2, formerly
HMGIC, and rearrangements at 6p21 map to HMGAI, for-
merly HMGI/Y (Hess, etal., Am. J. Clin. Pathol. 109:251-261
(1998); Ligon, et al., Genes Chromosomes Cancer 28:235-
245, (2000)). Alterations involving at least one of these loci
have been observed in up to 30% of chromosomally abnormal
leiomyomas.

[0006] The genetic rearrangements described above are
somatic in nature, i.e., they occur in tumor cells and would not
ordinarily be expected to be present in the normal cells of a
patient or transmitted to a patient’s offspring. Whether there
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are hereditary factors that predispose women to develop these
rearrangements or uterine fibroids in general is largely
unknown. The identification of such factors could help in
counseling women concerning reproductive issues and in
deciding between therapeutic options.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to a specific allelic
form of the HMGAZ2 gene characterized by 27 repeats of TC
in the 5' untranslated region that has been found to be asso-
ciated with a predisposition for the development of leiomyo-
mas and which is transmitted to offspring. Based upon this
finding, a diagnostic test may be performed to identify
women that carry the fibroid associated allele and who, as a
result, are at greatly increased risk of having problems with
fibroid tumors. Such women may be more closely monitored
and, since they are more likely to experience recurring, symp-
tomatic tumors, may be treated more aggressively.

[0008] Human HMGAZ2 has thus far been found to occur in
three variant forms designated herein as variant 1 (also known
in the art as “isoform a”), variant 2 (also known in the art as
“isoform b””) and variant 3 (also known in the art as “isoform
¢”). DNA sequences for these isoforms are shown in FIGS.
1-3 respectively and a comparison of the variant proteins is
shown in FIG. 4. Although the variant forms differ somewhat
with respect to the protein that they produce, they are all
essentially the same with respect to the portions of their 5'
untranslated region (UTR) that are relevant to the present
invention. In each case there is a stretch of consecutive TC
dinucleotides that are found approximately 550 nucleotides 5'
to the ATG start site. The sequence in this section has been
found to vary; there may be anywhere between 18 and 37
sequential TCs, each specific length corresponding to a dif-
ferent HMGAZ2 allele of either variant 1, 2 or 3. The particular
allele that the inventors have found to be associated with a
predisposition for uterine fibroid formation occurs when
there are 27 consecutive TC repeats. To simplify the descrip-
tion for the purposes of the present invention and because of
the great similarity of variants in the region of interest, we will
refer simply to an “HMGA?2 allele” but, unless otherwise
indicated, it will be understood that this term actually refers to
any HMGA2 gene having a 5' UTR with the 27 TC repeat
element regardless of the HMGA2 variant that this UTR is
associated with.

[0009] In its first aspect, the invention is directed to a
method of assessing the risk of a woman forming uterine
fibroids by determining if her genome includes an allelic form
of HMGA?2 in which the TC dinucleotide is sequentially
repeated 27 times in the gene’s 5' UTR. Since a genetic
predisposition will be present throughout life, women carry-
ing the 27 TC repeat are expected to have recurrent problems
and, overall, to be more likely to experience symptomatic
fibroids than women that do not have this allele. The number
ofrepeats present may be assessed by PCR amplifying the TC
rich portion of the HMGA2 UTR, i.e., by amplifying a
sequence lying 400-800 nucleotides 5' (and preferably 500-
700 nucleotides 5') to the HMGA2 ATG translation start
sequence. The amplification product produced should gener-
ally be 54-400 nucleotides in length and may be further char-
acterized by sequence analysis, by size analysis (e.g., using
electrophoresis) or by performing a hybridization procedure.
Two particular DNA sequences that have been found to be
effective as PCR primers for carrying out this analysis (SEQ
IDNO:11 and SEQ ID NO:12) are shown in FIGS. 1-3. These
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primers, or others, may be included as part of a diagnostic kit
along with instructions for carrying out the diagnostic assay.
[0010] Inanother aspect, the invention is directed to a sub-
stantially pure DNA sequence comprising a region encoding
either the human HMGAZ2 protein variant 1 (SEQ ID NO:1),
variant 2 (SEQ ID NO:2) or variant 3 (SEQ ID NO3) or the
mouse HMGA?2 protein (SEQ ID NO:8). This DNA should
also include a 5' UTR having 27 sequential copies of a TC
repeat which are preferably located approximately 550 nucle-
otides 5' to the ATG initiation sequence. The invention also
includes vectors containing this DNA and host cells trans-
formed with these vectors.

[0011] The invention also encompasses transgenic mice
that have been engineered to include an HMGA2 gene with
characteristics found to predispose women to the formation
of uterine fibroids. Specifically, the gene should have 27
sequentially repeated TC dinucleotides, preferably located
500-700 nucleotides 5' to the ATG translation start codon. The
transgenic mice may be used as part of a method for assaying
test compounds to determine whether they may be of value in
the treatment or prevention of leiomyomas. For example, a
test compound may be administered to transgenic mice and
then the number and size of uterine fibroid tumors that
develop can be determined. By comparing these results with
those obtained from similar mice not administered test com-
pound, a conclusion can be reached as to whether the com-
pound is having an effect on the occurrence or severity of
fibroid tumor formation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1: FIG. 1 shows the cDNA sequence of human
HMGA2 variant 1 (SEQID NO:4), including 811 nucleotides
in the 5' untranslated region. The TC rich region inthe UTR is
underlined and two primer sequences successfully used for
PCR amplification are shaded. The ATG start site is both
underlined and shaded.

[0013] FIG. 2: FIG. 2 shows the cDNA sequence of human
HMGA2 variant 2 (SEQ ID NO:5), and also includes 811
nucleotides in the 5' UTR. The TC rich region is underlined
and two primer sequences used for PCR amplification are
shaded. The ATG start site is both underlined and shaded.
[0014] FIG. 3: FIG. 3 shows the cDNA sequence of human
HMGA2 variant 3 (SEQ ID NO:6), Shading and underlining
are the same as for FIGS. 1 and 2. Although the protein
encoded by this variant is different than for variants 1 and 2,
the location of the ATG start sequence and TC rich region in
the UTR is the same. It should also be noted that the same
primers can be used for PCR amplification of the TC rich
region.

[0015] FIG. 4: FIG. 4 shows a comparison of the proteins
produced by the three variant HMGA2 DNA sequences (SEQ
1D NOs:1-3). The portions of the proteins that differ from one
another are underlined.

DESCRIPTION OF SEQUENCES

[0016] Sequences used herein include HMGAZ2 protein and
nucleotide sequences from both the human and mouse. These
sequences are referred to by sequence identification numbers
and are shown in the attached sequence listing. They have
been described in various references including: Manfioletti,
etal., Nucl. Ac. Res. 19:6793-6797 (1991); Schoenmakers, et
al., Genes Chromosomes Cancer 11:106-118 (1994); Zhou,
et al., Nucl. Ac. Res. 24:4071-4077 (1996); Reeves, et al.,
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Biochim. Biophys. Acta 1519:13-29 (2001); Borrmann, et al.,
Oncogene 22:756-760 (2003); and Hauke, et al., Biochim.
Biophys. Acta 1729:24-31 (2005)). Each sequence is briefly
described below; .

[0017] SEQ IDNO:1 Human HMGA?2 variant-1 protein
sequence; GenBank accession no. U28749; 109 amino
acids long.

[0018] SEQ ID NO:2 Human HMGA?2 variant-2 protein
sequence; NCBI accession no. NP 003475 (GenPrt);
106 amino acids long.

[0019] SEQ ID NO:3 Human HMGA?2 variant-3 protein
sequence; 92 amino acids long; This protein is shorter
than either variant 1 or 2 and has a distinct C-terminus.

[0020] SEQ ID NO:4 Human HMGA2 variant 1 cDNA
sequence including 811 nucleotides in the 5' untrans-
lated region (UTR); GenBank accession no. U28749;
ATG initiation codon starts at position 812; TC rich
region at positions 255-310.

[0021] SEQ ID NO:5 Human HMGA2 variant 2 cDNA
sequence including 811 nucleotides in the 5' UTR; cod-
ing sequence 812-1141; TC rich region at positions 255-
310. This variant has multiple differences in the coding
region compared to variant 1, including an alternate
exon which results in an early stop codon. The resulting
protein has a distinct C-terminus and is shorter than
variant 1.

[0022] SEQ ID NO:6 Human HMGA2 variant 3 cDNA
sequence including 811 nucleotides in the 5' UTR; TC
rich region at positions 255-310; coding sequence 812-
1090; This variant produces a protein that is shorter than
that produced by either variant 1 or 2 but note that the
ATG start site and TC rich region are in the same posi-
tions.

[0023] SEQ ID NO:7 Human genomic sequence of
HMGAZ2 exon 1, including 2257 nucleotides 5' to ATG
initiation site (at position 2258); GenBank accession no.
U28750; TC rich region found at nucleotides 1701-
1754.

[0024] SEQID NO:8 Mouse HMGAZ2 protein sequence;
NCBI accession no. P52927 (Swissprot); 108 amino
acids long.

[0025] SEQ ID NO:9 Mouse HMGA2 c¢DNA sequence
including 86 nucleotides in the 5' UTR; GenBank acces-
sion no. X58380; ATG initiation codon starts at position
87.

[0026] SEQ ID NO:10 Mouse genomic sequence of
HMGA2 exon 1, including 900 nucleotides of 5' UTR;
GenBank accession no. X99915; ATG initiation codon
starts at position 901.

[0027] SEQ ID NO:11 First primer for PCR amplifica-
tion of human HMGA2 sequences.

[0028] SEQ ID NO:12 Second primer for PCR amplifi-
cation of human HMGAZ2 sequences.

Definitions

[0029] The following definitions are provided for the pur-
pose of comprehension of the present invention but are not
meant to be limiting.

[0030] TC repeats: The present document refers to TC
repeat sequences in the 5' UTR ofthe HMGAZ2 gene. [t will be
understood that this means sequential repeats, i.e., 27 TCs in
a row, and not repeats located anywhere in the region.
[0031] Recurrent fibroids: The term “recurrent fibroids™
refers to any new uterine fibroids that recur in the same
individual. For example, a woman that has fibroids which,
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either naturally or as the result of treatment, are eliminated
would be said to have a recurrence if any new uterine fibroids
develop in the future. The term does not necessarily mean that
the exact same fibroids that were eliminated grow back.
[0032] Symptomatic fibroids: This term refers to uterine
fibroid tumors that produce a significant adverse biological
effect such as infertility, urinary incontinence, constipation,
menorrhagia (prolonged and profuse uterine bleeding) or
pain.

[0033] DNA Construct: A DNA construct, as this term is
used herein is any DNA produced or synthesized in which
there are two or more distinct elements. For example, the
structural sequence of a gene when combined with a particu-
lar 5' UTR could constitute a construct.

[0034] Vector: A plasmid, phage, or other DNA sequence
which is able to replicate autonomously in a host cell, and
which is characterized by one or a small number of restriction
endonuclease recognition sites. A foreign DNA fragment
may be spliced into the vector at these sites in order to bring
about the replication and cloning of the fragment. The vector
may contain a marker suitable for use in the identification of
transformed cells. For example, markers may provide tetra-
cycline or ampicillin resistance.

[0035] Expression vector: A vector which is capable of
inducing the expression of the DNA that has been cloned into
it after transformation into a host. The cloned DNA is usually
placed under the control of (i.e., operably linked to) certain
regulatory sequences such as promoters or enhancers. Pro-
moter sequences may be constitutive, inducible or repress-
ible.

[0036] Isolated: The term “isolated” refers to a molecule
that has been removed from its native environment. For
example, a protein or gene present in a living animal is not
“isolated,” but the same protein or gene separated from the
materials of its natural state, e.g., purified by some biochemi-
cal procedure, is “isolated.”

[0037] Substantially Pure: When the term “substantially
pure” is used in reference to a molecule, it means that the
concentration of the molecule has been increased relative to
molecules associated with it in its natural environment, or the
environment in which it was produced, found or synthesized.
Naturally associated molecules include proteins, nucleic
acids, lipids and sugars but generally do not include water,
buffers, and reagents added to maintain the integrity or facili-
tate the purification of the molecule being purified. According
to this definition, a substance may be at least 60%, 80%, 90%,
95% or 99% pure when considered relative to its contami-
nants.

[0038] Host: Any prokaryotic or eukaryotic cell that is the
recipient of a replicable expression vector or cloning vector is
the “host” for that vector. The term encompasses prokaryotic
or eukaryotic cells that have been engineered to incorporate a
desired gene into its chromosome or in its genome. Examples
of cells that can serve as hosts are well known in the art, as are
techniques for cellular transformation (see e.g. Sambrook et
al., Molecular Cloning: A Laboratory Manual, 2nd ed. Cold
Spring Harbor (1989)).

[0039] Promoter: A DNA sequence typically found in the 5'
region of a gene, located proximal to the start codon. Tran-
scription is initiated at the promoter. If the promoter is of the
inducible type, then the rate of transcription increases in
response to an inducing agent.

[0040] Operably linked: The term “operably linked” refers
to genetic elements that are joined in such a manner that
enables them to carry out their normal functions. For
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example, a gene is operably linked to a promoter when its
transcription is under the control of the promoter and such
transcription produces the protein normally encoded by the
gene.

DETAILED DESCRIPTION OF THE INVENTION

1. Assays

[0041] Diagnostic assays for determining whether cells
derived from a woman have the allelic form of HMGA2
associated with a predisposition for fibroid formation may be
performed by PCR amplifying polynucleic acid that has been
extracted from cells using methods well known in the art.
Amplification may be performed using the primers and pro-
cedures described, for example, in Ishwad, etal., Hum. Genet.
99:103-105 (1997). The primers used therein are: 5' CCG
ACT GCCCAA GGCACTTT 3'(sense, SEQIDNO:11)and
5'TCG CGG GTT GGG ATC AGG 3' (antisense, SEQ ID
NO:12) but other primers based upon the known HMGA2
gene sequence may also be employed. PCR reactions may be
performed in a small reaction volume, e.g., 25 pl, using for
example: 10 mM Tris (pH 9.0), 50 mM KCl, 1.5 mM MgCl2,
0.01% Triton X-100 mM each dNTPs, 40 nM unlabeled
primer, 0.5 unit Taq polymerase and 100-200 ng of genomic
DNA. In cases where the PCR product will be analyzed by
electrophoresis or by hybridization, it may be desirable for
one of the primers to be end-labeled with >*P-ATP, e.g., using
T4 polynucleotide kinase.

[0042] PCR reactions will involve repeated cycles of dena-
turation, annealing and elongation. For example, DNA may
be denatured at 95° C. for 7 min. and subjected to 30 cycles of
denaturation at 94° C. for 45 s, annealing at 68° C. for 45 s,
strand elongation at 72° C. for 45 s and final elongation at 72°
C. for 10 min. PCR products are preferably analyzed by
sequencing using standard methodology. However, other
methods of analysis are also possible. For example, Ishwad et
al. uses an electrophoretic procedure in which PCR products
are diluted 1:1 with loading buffer (95% deionized forma-
mide, 20 mM EDTA, 0.025% xylene cynol, 0.025% bro-
mophenol blue). The diluted (4 ml) samples are then heat
denatured and subjected to electrophoresis through 7% poly-
acrylamide gels containing 5.6 M urea and 32% formamide
for3 hat 55°C. Finally, gels are exposed to X-ray film at -80°
C. and allelic sizes are determined by direct comparison to an
M13 sequencing ladder.

[0043] Alternatively, assays may be developed based upon
hybridizations performed under stringent conditions using
probes that bind only to a specific allelic sequence. The
probes should be a minimum of 15 nucleotides in length and
must cover at least a portion of the 5' untranslated region of
HMGA2. Stringent conditions would typically involve
hybridization at a temperature of 60-70° C. with a low salt
concentration (e.g., 0.02 M to 0.15 M NacCl). Procedures for
selecting and labeling probes as well as for carrying out
hybridizations and analyzing results are well known in the art
of molecular biology (see, e.g., Sambrook, et al., Molecular
Cloning: A Laboratory Manual, Cold Spring Harbor Labo-
ratory Press, Cold Spring Harbor, N.Y. (1989)).

II. Diagnostic Kits

[0044] The invention also includes diagnostic kits that can
be used for performing assays to determine whether a woman
carries an HMGAZ2 allele that predisposes her to the forma-
tion of uterine fibroids. A kit will comprise at least one con-
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tainer with one or more components needed to conduct the
assay. For example, the container may include a primer nec-
essary for a PCR based assay (e.g., having a sequence corre-
sponding to that of SEQ ID NO:11 or 12) or a probe needed
for a hybridization step. Typically, a kit will contain all of the
components needed to perform a PCR amplification or a
hybridization based assay (with the possible exception of
some common laboratory reagents such as water, buffers salts
etc.) along with instructions for performing the assay.
Reagents for the sequencing of amplification products may
also be included in kits. However since sequencing equip-
ment may vary somewhat from laboratory to laboratory, these
reagents will typically be omitted. The assay components in
kits may either be ready for immediate use or they may be in
a lyophilized or concentrated state, requiring reconstitution
or dilution before use.

II1. DNA Constructs, Recombinant Cells and Transgenic Ani-
mals

[0045] The invention includes DNA constructs that can be
used to introduce the 27 TC repeat described herein into the 5'
untranslated region of the HMGA2 gene of cells and to
recombinant cells engineered to incorporate the DNA con-
structs into their genomic DNA or transformed with a vector
containing the fibroid associated allele. Embryonic stem cells
which have been engineered to contain an allelic form of
HMGA2 associated with a predisposition to uterine fibroids
(i.e., an allele having the 27 TC repeat in its 5' UTR, prefer-
ably between 400 and 800 nucleotides upstream of the
HMGA2 ATG start codon) can be incorporated into a devel-
oping embryo and, ultimately, used to produce transgenic
mice which may be studied by scientists interested in deter-
mining the mechanisms promoting fibroid growth or in evalu-
ating drugs with potential use in the treatment of patients with
fibroids. Both the transgenic mice per se and the assays in
which they are used are also part of the invention.

[0046] A. DNA Constructs

[0047] DNA constructs can take essentially two different
forms. First, constructs may take the form of an expression
vector in which a promoter is operably linked to a region that
encodes the HMGA2 sequence (either human or mouse) and
includes between 50 and 1000 nucleotides of 5' untranslated
sequence, preferably corresponding to regions found in wild
type cells. These vectors may be used to transform cells to
study the effect of the 5' UTR TC repeats (especially the 27
TC repeat) on HMGAZ2 translation and cell biology. Standard
methods for making vectors of this type and for transforming
host cells may be used and are well known in the art (see, e.g.,
Sambrook, et al., Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y. (1989)).

[0048] DNA constructs may also be made for the purpose
of introducing the fibroid-associated HMGA?2 allele (27 TC
repeats) into the 5' UTR of'an endogenous HMGAZ2 gene (i.e.,
a gene normally found in a cell as opposed to having been
recombinantly introduced) by homologous recombination.
This entails essentially the same technology as has been used
in other contexts for the production of “knockout” mice.
Typically, constructs of this type will contain a short insertion
region (e.g., 50-100 nucleotides long) in which the wild type
sequence (i.e., the sequence normally found in the cell) is
modified in some manner (e.g., to include a chosen TC repeat
region). The insertion region is flanked by two targeting
sequences that exactly match endogenous sequences on
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either side of the genomic site where the insertion region is to
be located (in this case, regions from the HMGA?2 gene). The
targeting segment used in constructs may be derived from the
sequences of the mouse HMGA2 gene (see SEQ ID NOs:9
and 10) and constructs can be made and tested using methods
that are routine in the field of molecular biology (see, e.g.,
Sambrook, et al., Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y. (1989)).

[0049] In addition, most constructs for homologous recom-
bination will include a marker sequence that can be used in
selecting host cells in which integration of constructs into the
genome has occurred. The marker sequence will typically be
an antibiotic resistance gene or other gene whose expression
can be easily detected and which is not normally present in the
host. The marker gene may be expressed in the host cell either
as a result of its being operably linked to a promoter in the
construct, or by coming under the control of a native gene
promoter after genomic integration. In cases where it is part of
the construct, the promoter should be selected based upon its
having a high activity in the particular host cell undergoing
homologous recombination. A typical example of a promoter
suitable for use in mouse cells is the promoter of the phos-
phoglycerate kinase gene and the most preferred gene for use
as a marker is the neomycin resistance gene (Neo). Cells
which have integrated Neo into their genome and which are
expressing this gene are resistant to G418. Thus, a simple
means is provided for selecting recombinant cells.

[0050] In addition to a marker gene used for identifying
cells that have undergone homologous recombination, the
constructs of the present invention will typically include a
gene that can be used for distinguishing between cells in
which recombination has occurred at the correct locus and
cells in which recombination has occurred elsewhere in the
genome. Preferably, this “selection sequence” will consist of
the HSV-thymidine kinase gene under the control of an
appropriate promoter. The combination of a marker sequence
for selecting all cells that have undergone homologous
recombination (e.g., Neo) and a selection sequence for dis-
tinguishing site specific integration from random integration
(e.g., thymidine kinase) has been termed “positive-negative
selection” and details of both the procedure and the produc-
tion of constructs appropriate for the procedure are well
known in the art (see Capecchi, 77G 5:70 (1989); Mansour, et
al., Nature 336:348 (1988); Thomas, et al., Cell 51:503
(1987); and Doetschman, et al., Nature 330:576 (1987)).
[0051] The DNA construct described above may be trans-
fected directly into appropriate host cells or it may first be
placed in a vector for amplification prior to transfection.
Preferred vectors are those that are rapidly amplified in bac-
terial cells such as the pBluescript IISK vector (Stratagene,
San Diego, Calif.) or pPGEM 7 (Promega Corp., Madison,
Wis.). DNA constructs may be either circular or linear. How-
ever, it is generally preferred that prior to transfection into
host cells, circular constructs be linearized.

[0052] B. Host Cells Comprising DNA Constructs

[0053] The present invention encompasses cells which
have been genetically engineered using the DNA constructs
described above. This includes without limitation, cells from
humans, rats, hamsters, mice, etc. In cases where transgenic
animals are being made, the most preferred host cells are
mouse embryonic stem (ES) cells. ES cells should be selected
based upon their ability to integrate into and become part of
the germ line of a developing embryo. Any ES cell line that
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has this characteristic may be used, e.g., the murine cell line
D3 (ATCC Catalog No. CR1.1934). After appropriate host
cells have been chosen, they are cultured and prepared for
DNA insertion using methods well-known in the art (see, e.g.,
Robertson, In Teratocarcinomas and Embryonic Stem Cells:
A Practical Approach, E. J. Robertson, ed, IRL Press, Wash-
ington, D.C. (1987); Bradley, et al., Current Topics in Devel.
Biol. 20:357-371 (1986); and Hogan, et al., Maripulating the
Mouse Embryo: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1986)).

[0054] The introduction of constructs into host cells can be
accomplished using any of a variety of methods such as
electroporation, microinjection or calcium phosphate treat-
ment. In the case of embryonic stem cells, the preferred
method of insertion is electroporation. If the DNA construct
has been inserted into a vector, it is preferred that the DNA be
linearized prior to transfection. Linearization can be accom-
plished by digesting the DNA vector with a restriction endo-
nuclease selected to cut outside of the construct sequence.
[0055] The screening of transfected cells can be carried out
using several different methods. In cases where an antibiotic
resistance gene has been used as a marker, cells can be cul-
tured in the presence of antibiotic to identify recombinants. In
cases where other types of markers are used, Southern hybrid-
izations may be carried out using labeled probes specific for
the marker sequence. Finally, if the marker gene encodes an
enzyme whose activity can be detected (e.g., beta-galactosi-
dase), enzymatic assays may be performed.

[0056] Although one may introduce a human HMGA2
fibroid-associated allele into the mouse genome at any posi-
tion, in most cases it will be preferable to either replace all or
part of an endogenous mouse allele or to modify the 5' UTR
of'an endogenous mouse allele. Thus, it will usually be advan-
tageous not only to identify cells in which recombination has
occurred, but also to distinguish specific recombination, i.e.,
integration at the proper genomic location, from random
insertion events occurring elsewhere in the genome. To iden-
tify cells with proper integration, chromosomal DNA can be
extracted from cells using standard methods and Southern
hybridizations can be performed using probes designed to
hybridize specifically to DNA derived from constructs. Alter-
natively, PCR amplification can be performed using primers
that will only act in cells where homologous recombination
has occurred or which will produce a distinctive product of
known size from such cells.

[0057] One way to enrich preparations for recombinants
modified at the HMGA2 5' UTR site is to incorporate an
HSV-thymidine kinase gene into constructs ata position adja-
cent to the targeting segment. The construct is designed so
that the HSV-tk gene is only transferred to the host cell
genome when recombination does not occur at the proper
genomic site. Because the HSV-tk gene makes cells suscep-
tible to the drug gancyclovir, the exposure of recombinants to
this drug will negatively select against cells in which random
integration has occurred (see Mansour, et al., Nature 336:348
(1988)).

[0058] It will be appreciated that homologous recombina-
tion will result in the modification of one HMGA?2 allele
much more frequently than in the disruption of both alleles. If
one desires to produce cells that are modified at both alleles,
it will probably be necessary to conduct a second round of
homologous recombination on cells that have already been
selected as having one allele modified. In the second round of
transfection, amarker should be used that is different from the
marker used in producing the initial recombinants. For
example, if a neomycin resistance gene was used to produce
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cells with one modified allele, beta-galactosidase may be
used as a marker in the second construct. Screening for cells
that have incorporated DNA at the desired genomic site may
be carried out as described above.

[0059] C. Development of Transgenic Animals

[0060] Embryonic stem cells engineered to contain a spe-
cific HMGA? allele and produced by homologous recombi-
nation as described above may be used to make transgenic
animals. In particular, animals may be produced which con-
tain at least one HMGA2 allele with the 27 TC repeat region
that has been associated with an increased risk of fibroid
formation. Animals may also be produced that have other
HMGA? alleles or in which both alleles are modified. The
methodology needed to make such animals can be adapted to
any non-human animal such as hamsters, rats or, preferably,
mice.

[0061] The first step in the making of transgenic animals is
to produce ES cells modified by homologous recombination
so that they have the desired alleles. This may be accom-
plished using the procedures described above or other similar
procedures. The next step is to incorporate the mutant embry-
onic stem cells into an embryo. The preferred method for
accomplishing this is by microinjection into an embryo at the
blastocyst stage of development. In mice, blastocysts at about
3.5 days of development may be obtained by perfusing the
uterus of pregnant animals (Bradley, in: Teratocarcinomas
and Embryonic Stem Cells: A Practical Approach, Robert-
son, E. D., IRLP Press, Washington, D.C. (1987)). Preferred
blastocysts are male and have genes coding for a coat color or
another phenotypic marker that is different from the corre-
sponding marker encoded by the stem cell genes. In this way,
offspring are produced that can be easily screened for the
presence of altered HMGAZ? alleles. For example, if the ES
cell line carries the gene for a white coat, the embryo selected
will, preferably, carry the gene for a black or brown coat and
offspring carrying a chosen allele should have mosaic coats.
[0062] After the embryonic stem cells have been incorpo-
rated into the blastocyst, the chimeric embryo is implanted
into the uterus of a pseudopregnant animal. Such animals may
be prepared by mating females with vasectomized males of
the same species. The pseudopregnant stage of the female is
important for successful implantation and will vary from
species to species. For mice, females about two to three days
pseudopregnant should typically be used.

[0063] After chimeric embryos have been implanted into
pseudopregnant animals, they are allowed to develop to term
and offspring are then screened for the presence of the chosen
HMGAZ2 allele. In cases where a phenotype selection strategy
has been employed, e.g., based upon coat color as described
above, initial screening may be accomplished by simple
inspection of animals for mosaic coat color or some other
readily apparent phenotypic marker. In addition, or as an
alternative, chromosomal DNA may be obtained from the
tissue of offspring, e.g., from the tail tissue of mice, and
screened for the presence of a modified nucleotide sequence
atthe 5' UTR ofthe HMGAZ2 gene locus using Southern blots
and/or PCR amplification.

[0064] Once offspring have been identified carrying the
desired HMGAZ2 allele, they can be interbred to produce
homozygous animals. Heterozygotes may be identified using
Southern blots or PCR amplification as described above.
Homozygotes may be identified by Southern blotting of
equivalent amounts of genomic DNA obtained from the oft-
spring of crossed heterozygotes, from the heterozygotes
themselves, and from wild-type animals. Probes should be
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designed to bind to a portion of the HMGA2 gene sequence
present in all animals and the presence of mutant alleles can
be determined by the relative position of bands in autoradio-
graphs. Alternatively, analysis may be performed based upon
the relative sizes of PCR amplification products.

[0065] Homozygous transgenic animals may be interbred
to provide a continual supply of animals that can be used in
identifying biological characteristics or pathologies depen-
dent upon the presence of the selected HMGA?2 allele (pret-
erably the 27 TC repeat allele) and in cases where a predis-
position to fibroid formation is identified, in evaluating drugs
in the assays described below.

[0066]

[0067] Transgenic animals found to have a predisposition
to the development of uterine fibroids can be used to help in
the identification and development of new therapeutic agents.
Specifically, these animals may be administered test com-
pounds either prior to or after fibroids develop in order to
determine whether the compounds have an effect on occur-
rence (the number of fibroids that form and the rapidity at
which they form) or severity (the size of tumors). The assays

D. Assay Methods Utilizing Transgenic Animals
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may involve either screening multiple compounds or they
may entail a more thorough study of one or more selected
compounds. In the latter case, assays will typically involve
utilizing transgenic animals divided into a variety of experi-
mental groups. For example, animals may be placed in treat-
ment group that receives the compound being tested and a
control group that does not. For comparison, normal non-
transgenic mice may also be included in a study. In general, it
is desirable to use sufficient animals in each group to assure
that statistically significant results can be obtained. Apart
from the compound tested, parameters that may be varied
include the duration of drug delivery, dosage, route of admin-
istration or dosage form. It may also be desirable to test
combinations of agents or to test animals at various ages or
physiological states.

[0068] All references cited herein are fully incorporated by
reference in their entirety. Having now fully described the
invention, it will be understood by those of skill in the art that
the invention may be practiced within a wide and equivalent
range of conditions, parameters and the like, without affect-
ing the spirit or scope of the invention or any embodiment
thereof.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 12

<210> SEQ ID NO 1

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

Met Ser Ala Arg Gly Glu Gly Ala Gly Gln Pro Ser Thr

1 5 10

Gly Gln Pro Ala Ala Pro Ala Pro Gln Lys Arg Gly Arg

20 25
Arg Lys Gln Gln Gln Glu Pro Thr Gly Glu Pro Ser Pro
35 40 45
Arg Gly Arg Pro Lys Gly Ser Lys Asn Lys Ser Pro Ser
50 55 60

Gln Lys Lys Ala Glu Ala Thr Gly Glu Lys Arg Pro Arg

65 70 75

Arg Lys Trp Pro Gln Gln Val Val Gln Lys Lys Pro Ala
85 90

Thr Glu Glu Thr Ser Ser Gln Glu Ser Ala Glu Glu Asp

100 105

<210> SEQ ID NO 2

<211> LENGTH: 106

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Ser Ala Arg Gly Glu Gly Ala Gly Gln Pro Ser Thr

1 5 10

Gly Gln Pro Ala Ala Pro Ala Pro Gln Lys Arg Gly Arg

20

25

Arg Lys Gln Gln Gln Glu Pro Thr Gly

Ser

Gly

Lys

Lys

Gly

Gln

Ser

Gly
30

Ala
15

Gln
Arg Pro
Arg Pro
Ala Ala

Pro
80

Arg

Glu Glu

Ala Gln
15

Arg Pro

Glu Pro Ser Pro Lys Arg Pro
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-continued
35 40 45

Arg Gly Arg Pro Lys Gly Ser Lys Asn Lys Ser Pro Ser Lys Ala Ala

50 55 60
Gln Lys Lys Ala Glu Ala Thr Gly Glu Lys Arg Pro Arg Gly Arg Pro
65 70 75 80
Arg Lys Trp Asp Asn Leu Leu Pro Arg Thr Ser Ser Lys Lys Lys Thr

85 90 95
Ser Leu Gly Asn Ser Thr Lys Arg Ser His
100 105
<210> SEQ ID NO 3
<211> LENGTH: 92
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
Met Ser Ala Arg Gly Glu Gly Ala Gly Gln Pro Ser Thr Ser Ala Gln
1 5 10 15
Gly Gln Pro Ala Ala Pro Ala Pro Gln Lys Arg Gly Arg Gly Arg Pro
20 25 30
Arg Lys Gln Gln Gln Glu Pro Thr Gly Glu Pro Ser Pro Lys Arg Pro
35 40 45

Arg Gly Arg Pro Lys Gly Ser Lys Asn Lys Ser Pro Ser Lys Ala Ala

50 55 60
Gln Lys Lys Ala Glu Ala Thr Gly Glu Lys Arg Pro Arg Gly Arg Pro
65 70 75 80
Arg Lys Trp Trp Leu Leu Met Lys Ser Pro Cys Trp

85 90

<210> SEQ ID NO 4
<211> LENGTH: 4150
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
cttgaatctt ggggcaggaa ctcagaaaac ttccagcceg ggcagcegege gcettggtgea 60
agactcagga gctagcagcc cgtcccecte cgactcteeyg gtgecgecege tgcectgetcee 120
cgccacccta ggaggegegg tgccacccac tactcetgtece tetgectgtyg cteegtgece 180
gaccctatee cggeggagte tccccatcct cetttgettt ccgactgecce aaggcacttt 240
caatctcaat ctcttctecte tectetceteote tcetcetetete tetcetetete tetetetcete 300
tctetetete gcagggtyggy gggaagagga ggaggaatte tttecccgece taacatttca 360
agggacacaa ttcactccaa gtctcttecee tttecaagece gettecgaag tgcteceggt 420
geeegcaact cctgatccca accecgegaga ggagectcetg cgacctcaaa gectetette 480
ctteteccte getteectee tectettget acctcecacct ccaccgecac ctccacctee 540
ggcacccace caccgecgee gcecgecaccg gecagegecte ctectetect cetectecte 600
cectettete tttttggcag ccgctggacyg teeggtgttyg atggtggeag cggeggcage 660
ctaagcaaca gcagccectceg cagcccegeca getegegete geceegeegyg cgtcecccage 720
cctatcacct catcteccga aaggtgetgg geagetceegyg ggeggtcegag gcgaagegge 780
tgcagcggceg gtageggegg cgggaggcag gatgagegca cgcggtgagg gcegceggggea 840
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-continued
gccgtccact tcagecccagg gacaacctgce cgecccageg cctcagaaga gaggacgcegg 900
cecgccccagg aagcagcagce aagaaccaac cggtgagccce tctectaaga gacccagggg 960
aagacccaaa ggcagcaaaa acaagagtcc ctctaaagca gctcaaaaga aagcagaagc 1020

cactggagaa aaacggccaa gaggcagacce taggaaatgg ccacaacaag ttgttcagaa 1080
gaagcctget caggaggaaa ctgaagagac atcctcacaa gagtctgecg aagaggacta 1140
gggggcgceca acgttcgatt tctacctcag cagcagttgg atcttttgaa gggagaagac 1200
actgcagtga ccacttattc tgtattgcca tggtctttec actttcatet ggggtggggt 1260
ggggtggggt gggggagggy ggggtggggt ggggagaaat cacataacct taaaaaggac 1320
tatattaatc accttctttg taatccctte acagtcccag gtttagtgaa aaactgctgt 1380
aaacacaggg gacacagctt aacaatgcaa cttttaatta ctgttttctt ttttcttaac 1440
ctactaatag tttgttgatc tgataagcaa gagtgggcgg gtgagaaaaa ccgaattggg 1500
tttagtcaat cactgcactg catgcaaaca agaaacgtgt cacacttgtg acgtcgggca 1560
ttcatatagg aagaacgcgg tgtgtaacac tgtgtacacc tcaaatacca ccccaaccca 1620
ctcecctgtag tgaatcctet gtttagaaca ccaaagataa ggactagata ctactttcecte 1680
tttttecgtat aatcttgtag acacttactt gatgattttt aactttttat ttctaaatga 1740
gacgaaatgc tgatgtatcce tttcattcag ctaacaaact agaaaaggtt atgttcattt 1800
ttcaaaaagg gaagtaagca aacaaatatt gccaactctt ctatttatgg atatcacaca 1860
tatcagcagg agtaataaat ttactcacag cacttgtttt caggacaaca cttcattttc 1920
aggaaatcta cttcctacag agccaaaatg ccatttagca ataaataaca cttgtcagcece 1980
tcagagcatt taaggaaact agacaagtaa aattatcctc tttgtaattt aatgaaaagg 2040
tacaacagaa taatgcatga tgaactcacc taattatgag gtgggaggag cgaaatctaa 2100
atttcttttg ctatagttat acatcaattt aaaaagcaaa aaaaaaaaag gggggggcaa 2160
tctectetetg tgtetttete tetctetett cctetececte tetcetttteca ttgtgtatca 2220
gtttccatga aagacctgaa taccacttac ctcaaattaa gcatatgtgt tacttcaagt 2280
aatacgtttt gacataagat ggttgaccaa ggtgcttttc ttcggcttga gttcaccatc 2340
tcttcattca aactgcactt ttagccagag atgcaatata tccccactac tcaatactac 2400
ctctgaatgt tacaacgaat ttacagtcta gtacttatta catgctgcta tacacaagca 2460
atgcaagaaa aaaacttact gggtaggtga ttctaatcat ctgcagttct ttttgtacac 2520
ttaattacag ttaaagaagc aatctcctta ctgtgtttca gcatgactat gtatttttcet 2580
atgttttttt aattaaaaat ttttaaaata cttgtttcag cttctctgct agatttctac 2640
attaacttga aaatttttta accaagtcgc tcctaggttc ttaaggataa ttttcctcaa 2700
tcacactaca catcacacaa gatttgactg taatatttaa atattaccct ccaagtctgt 2760
acctcaaatg aattctttaa ggagatggac taattgactt gcaaagacct acctccagac 2820
ttcaaaagga atgaacttgt tacttgcagc attcatttgt tttttcaatg tttgaaatag 2880
ttcaaactgc agctaaccct agtcaaaact atttttgtaa aagacatttg atagaaagga 2940
acacgttttt acatactttt gcaaaataag taaataataa ataaaataaa agccaacctt 3000
caaagaaact tgaagctttg taggtgagat gcaacaagcc ctgcttttgce ataatgcaat 3060

caaaaatatg tgtttttaag attagttgaa tataagaaaa tgcttgacaa atattttcat 3120
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-continued

gtattttaca caaatgtgat ttttgtaata tgtctcaacc agatttattt taaacgcttc 3180
ttatgtagag tttttatgcc tttctctecct agtgagtgtg ctgacttttt aacatggtat 3240
tatcaactgg gccaggaggt agtttctcat gacggctttt gtcagtatgg cttttagtac 3300
tgaagccaaa tgaaactcaa aaccatctct cttceccagetg cttcagggag gtagtttcaa 3360
aggccacata cctctctgag actggcagat cgctcactgt tgtgaatcac caaaggagct 3420
atggagagaa ttaaaactca acattactgt taactgtgcg ttaaataagc aaataaacag 3480
tggctcataa aaataaaagt cgcattccat atctttggat gggcctttta gaaacctcat 3540
tggccagctce ataaaatgga agcaattgct catgttggcce aaacatggtg caccgagtga 3600
tttccatcte tggtaaagtt acacttttat ttcctgtatg ttgtacaatc aaaacacact 3660
actacctctt aagtcccagt atacctcatt tttcatactg aaaaaaaaag cttgtggcca 3720
atggaacagt aagaacatca taaaattttt atatatatag tttatttttg tgggagataa 3780
attttatagg actgttcttt getgttgttg gtcgcagceta cataagactg gacatttaac 3840
ttttctacca tttctgcaag ttaggtatgt ttgcaggaga aaagtatcaa gacgtttaac 3900
tgcagttgac tttctccetg ttectttgag tgtcecttcectaa ctttattcett tgttetttat 3960
gtagaattgc tgtctatgat tgtactttga atcgcttgcet tgttgaaaat atttctcectag 4020
tgtattatca ctgtctgttc tgcacaataa acataacagc ctctgtgatc cccatgtgtt 4080
ttgattcctg ctctttgtta cagttccatt aaatgagtaa taaagtttgg tcaaaacaga 4140
aaaaaaaaaa 4150
<210> SEQ ID NO 5

<211> LENGTH: 1539

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

cttgaatctt ggggcaggaa ctcagaaaac ttccagcceg ggcagcgcgce gcttggtgcea 60
agactcagga gctagcagcc cgtcccecte cgactcteeg gtgecgecge tgcectgetcce 120
cgccacccta ggaggcegegg tgccacccac tactctgtece tetgectgtg cteegtgecce 180
gaccctatce cggeggagtce tccccatcct cctttgettt cecgactgecc aaggcacttt 240
caatctcaat ctcttctete tetctetcecte tcetetctete tetcetectete tetcetetete 300
tctetetete gecagggtggyg gggaagagga ggaggaattce tttcccegec taacatttca 360
agggacacaa ttcactccaa gtctcttcece tttccaagec gettcecgaag tgctcceggt 420
gcccgcaact cctgatccca acccgcgaga ggagcctctg cgacctcaaa gectctettce 480
cttcteceocte gettecectee tectettget acctccacct ccaccgecac ctccacctcece 540
ggcacccace caccgccgece gecgccacceg gcagecgcecte ctectctect cctectecte 600
cectettete tttttggecag cegetggacg tceggtgttg atggtggcag cggeggcagce 660
ctaagcaaca gcagcccteg cagcccgcca gctegegete geccegecgyg cgtccccagce 720
cctatcacct catctcccga aaggtgctgg gcagctcegg ggcggtcegag gcgaageggce 780

tgcagcggceg gtageggegg cgggaggcag gatgagegca cgcggtgagg gcegceggggea 840
gecgtecact tcageccagg gacaacctge cgecccageg cctcagaaga gaggacgegg 900

cecgecccagg aagcagcage aagaaccaac cggtgagecce tetectaaga gacccagggg 960
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-continued
aagacccaaa ggcagcaaaa acaagagtcce ctctaaagca gctcaaaaga aagcagaagce 1020
cactggagaa aaacggccaa gaggcagacce taggaaatgg gacaatctac taccaagaac 1080
cagctccaag aagaaaacat ctctgggaaa cagtaccaaa aggagtcact gaattgtcat 1140

tggaggagtc caggatagct cttcatgtta ttttcacctt gaggaattgt ccattacatc 1200
tatgagcctt atgtgtggcect ttcectceccgata tagaaaccta tcaggtgtcet tttagatcat 1260
ttcaaaacac tggcttattc tttcttatgt ttccaactga agtctgcatc ccaagatgta 1320
gtttcactge taccccatat ggcacccttg tacgaatttyg aaaaaagtac tcactctagg 1380
cacatgcaga gccatgectg cggggacage ttagagagta gagggtggge tgaactccag 1440
ttactctegt acagggatcc acctttttge agaaatcaca gtgtggctat ggtgtggttt 1500
gatttcataa aacagatgct taaaaagtaa aaaaaaaaa 1539
<210> SEQ ID NO 6

<211> LENGTH: 4298

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

cttgaatctt ggggcaggaa ctcagaaaac ttccagcceg ggcagcgcgce gcttggtgcea 60
agactcagga gctagcagcc cgtcccecte cgactcteeg gtgecgecge tgcectgetcce 120
cgccacccta ggaggcegegg tgccacccac tactctgtece tetgectgtg cteegtgecce 180
gaccctatce cggeggagtce tccccatcct cctttgettt cecgactgecc aaggcacttt 240
caatctcaat ctcttctete tetctetcecte tcetetctete tetcetectete tetcetetete 300
tctetetete gecagggtggyg gggaagagga ggaggaattce tttcccegec taacatttca 360
agggacacaa ttcactccaa gtctcttcece tttccaagec gettcecgaag tgctcceggt 420
gcccgcaact cctgatccca acccgcgaga ggagcctctg cgacctcaaa gectctettce 480
cttcteceocte gettecectee tectettget acctccacct ccaccgecac ctccacctcece 540
ggcacccace caccgccgece gecgccacceg gcagecgcecte ctectctect cctectecte 600
cectettete tttttggecag cegetggacg tceggtgttg atggtggcag cggeggcagce 660
ctaagcaaca gcagcccteg cagcccgcca gctegegete geccegecgyg cgtccccagce 720
cctatcacct catctcccga aaggtgctgg gcagctcegg ggcggtcegag gcgaageggce 780

tgcagcggceg gtageggegg cgggaggcag gatgagegca cgcggtgagg gcegceggggea 840

gecgtecact tcageccagg gacaacctge cgecccageg cctcagaaga gaggacgegg 900
cecgecccagg aagcagcage aagaaccaac cggtgagecce tetectaaga gacccagggg 960
aagacccaaa ggcagcaaaa acaagagtcce ctctaaagea getcaaaaga aagcagaagce 1020

cactggagaa aaacggccaa gaggcagacce taggaaatgg tggttgctaa tgaagagcce 1080
gtgctggtga aggaagcctg ctgatcccgg aactggcectt gegcgcaagt ggtgggatga 1140
cagacacatt cccttccttg aactgcactce ttttcececettg cactcagagg tggcccgaga 1200
gagccccegee acaacaagtt gttcagaaga agcctgetca ggaggaaact gaagagacat 1260
cctcacaaga gtctgccgaa gaggactagg gggcgccaac gttcgattte tacctcagceca 1320

gcagttggat cttttgaagg gagaagacac tgcagtgacc acttattctg tattgccatg 1380

gtctttccac tttecatctgg ggtggggtgg ggtggggtyg gggagggggyg ggtggggtgg 1440
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-continued

ggagaaatca cataacctta aaaaggacta tattaatcac cttctttgta atcccttcac 1500
agtcccaggt ttagtgaaaa actgctgtaa acacagggga cacagcttaa caatgcaact 1560
tttaattact gttttctttt ttcttaacct actaatagtt tgttgatctg ataagcaaga 1620
gtgggcgggt gagaaaaacc gaattgggtt tagtcaatca ctgcactgca tgcaaacaag 1680
aaacgtgtca cacttgtgac gtcgggcatt catataggaa gaacgcggtg tgtaacactg 1740
tgtacacctc aaataccacc ccaacccact ccctgtagtg aatcctctgt ttagaacacc 1800
aaagataagg actagatact actttctctt tttcgtataa tcttgtagac acttacttga 1860
tgatttttaa ctttttattt ctaaatgaga cgaaatgctg atgtatcctt tcattcagcet 1920
aacaaactag aaaaggttat gttcattttt caaaaaggga agtaagcaaa caaatattgc 1980
caactcttct atttatggat atcacacata tcagcaggag taataaattt actcacagca 2040
cttgttttca ggacaacact tcattttcag gaaatctact tcctacagag ccaaaatgcce 2100
atttagcaat aaataacact tgtcagcctc agagcattta aggaaactag acaagtaaaa 2160
ttatcctett tgtaatttaa tgaaaaggta caacagaata atgcatgatg aactcaccta 2220
attatgaggt gggaggagcg aaatctaaat ttcttttgct atagttatac atcaatttaa 2280
aaagcaaaaa aaaaaaaggg gggggcaatc tctectctgtg tetttectcete tetctettece 2340
tctecectete tettttcatt gtgtatcagt ttecatgaaa gacctgaata ccacttacct 2400
caaattaagc atatgtgtta cttcaagtaa tacgttttga cataagatgg ttgaccaagg 2460
tgcttttett cggcttgagt tcaccatctce ttcattcaaa ctgcactttt agccagagat 2520
gcaatatatc cccactactc aatactacct ctgaatgtta caacgaattt acagtctagt 2580
acttattaca tgctgctata cacaagcaat gcaagaaaaa aacttactgg gtaggtgatt 2640
ctaatcatct gcagttcttt ttgtacactt aattacagtt aaagaagcaa tctccttact 2700
gtgtttcagc atgactatgt atttttctat gtttttttaa ttaaaaattt ttaaaatact 2760
tgtttcagct tctctgctag atttctacat taacttgaaa attttttaac caagtcgcectce 2820
ctaggttctt aaggataatt ttcctcaatc acactacaca tcacacaaga tttgactgta 2880
atatttaaat attaccctcc aagtctgtac ctcaaatgaa ttctttaagg agatggacta 2940
attgacttgc aaagacctac ctccagactt caaaaggaat gaacttgtta cttgcagcat 3000
tcatttgttt tttcaatgtt tgaaatagtt caaactgcag ctaaccctag tcaaaactat 3060
ttttgtaaaa gacatttgat agaaaggaac acgtttttac atacttttgc aaaataagta 3120
aataataaat aaaataaaag ccaaccttca aagaaacttg aagctttgta ggtgagatgc 3180
aacaagccct gettttgcat aatgcaatca aaaatatgtg tttttaagat tagttgaata 3240
taagaaaatg cttgacaaat attttcatgt attttacaca aatgtgattt ttgtaatatg 3300
tctcaaccag atttatttta aacgcttctt atgtagagtt tttatgcctt tetctectag 3360
tgagtgtgct gactttttaa catggtatta tcaactgggc caggaggtag tttctcatga 3420
cggcttttgt cagtatggct tttagtactg aagccaaatg aaactcaaaa ccatctctcet 3480
tccagetget tcagggaggt agtttcaaag gccacatacc tcectctgagac tggcagatcg 3540
ctcactgttg tgaatcacca aaggagctat ggagagaatt aaaactcaac attactgtta 3600
actgtgcgtt aaataagcaa ataaacagtg gctcataaaa ataaaagtcg cattccatat 3660

ctttggatgg geccttttaga aacctcattg gccagctcat aaaatggaag caattgctca 3720
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tgttggccaa acatggtgca

cctgtatgtt gtacaatcaa

tcatactgaa aaaaaaagct

atatatagtt tatttttgtg

cgcagctaca taagactgga

gcaggagaaa agtatcaaga

tcttctaact ttattetttg

cgecttgettyg ttgaaaatat

ataacagcct ctgtgatcce

atgagtaata aagtttggtc

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 7
LENGTH: 2701
TYPE: DNA

ccgagtgatt

aacacactac

tgtggccaat

ggagataaat

catttaactt

cgtttaactg

ttctttatgt

ttetctagty

catgtgtttt

aaaacagaaa

ORGANISM: Homo sapiens

FEATURE:

NAME/KEY: misc_feature

LOCATION: (98)..

(98)

OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature

LOCATION: (147).

. (147)

OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature

LOCATION: (386).

. (386)

OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature
LOCATION: (2432)..(2437)
OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature
LOCATION: (2482)..(2482)
OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature
LOCATION: (2493)..(2493)
OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature
LOCATION: (2495)..(2495)
OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature
LOCATION: (2501)..(2501
OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature
LOCATION: (2550).. (2550
OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature
LOCATION: (2564)..(2564)
OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature
LOCATION: (2603)..(2603)
OTHER INFORMATION: n is a,

FEATURE:

NAME/KEY: misc_feature
LOCATION: (2670)..(2670
OTHER INFORMATION: n is a,

SEQUENCE: 7

tccatctetyg
tacctcttaa
ggaacagtaa
tttataggac
ttctaccatt
cagttgactt
agaattgctg
tattatcact

gattcectget

aaaaaaaa

or

or

or

or

or

or

or

or

or

or

or

or

gtaaagttac acttttattt
gtcecagtat acctcatttt
gaacatcata aaatttttat
tgttctttge tgttgttggt
tctgcaagtt aggtatgttt
tctecctgtt cctttgagty
tctatgattg tactttgaat
gtctgttetyg cacaataaac

ctttgttaca gttccattaa

3780

3840

3900

3960

4020

4080

4140

4200

4260

4298
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ctgcagagca ctcaacgtgc agcaaagtgt cccagctcetyg caaagggcag ctggaaatgg 60
atttaaaatg gcaacgcgga ccaatcagcg ctgccgenca aaagcagaca tttacacgceg 120
cctectecac atgcacagceg gaacctngeg gtgectaact cctgettagyg gcetgcaaagt 180
aggcgttttt attccacggt ggtctgtatce tttgaaaaaa ataaattctt ccccaggtga 240
aagtttttat tttggaatta gtccaaaata attttgggtg tgatgtgtga aaatctgaac 300
ctaatttttt cagagttttg tgttattcaa ggatgaaaag aggtacattt aaaaatgtac 360
tccacctttt aaaaacggac tgtggncatt atggtgttca cataactcag aacagcccag 420
gccataaaat taggacttgg cagaaagaga gttctcaggce agaaggttaa atcgaggtaa 480
actgaaggga gagttgggca gtgagtgcaa ttgtggtgtt aggaatctac aaggtgccct 540
ttaccctggg aacatcggat tcccggggag ggggatgggyg agggaacttce ggttgectet 600
agtctttect ggagaaaaaa gttcaatgaa gaagctgggyg cgctetgtgt gtgcacattg 660
tttgcatgtg tctgcgaatg tgcatgtcta tctgegtgece tgtgtgtatg tgtgtgtgtg 720
taaatgcggg tgtttaccag cgcatgaatg cccccegtgt ccacgtgtat ctgegtgcat 780
gtgcttacac gegtgttcegt gtgtatctge atgcatgtet cegtgtatgt gegegetege 840

cegegegeag getetgtggt gagggeatte cgaggeggag tacggetgte aggggaccte 900

tceccacteca ctgcagtece tteccactca cagtgaacceyg gtgegetgece tgaggtgcag 960
cctagacgct tectgcaaag tgttggctceg gcacggtaga ggcgcaggta aaggccaagce 1020
ccecgaaacgt ggctecggga cagtcacgtt ceegegectt ceccaggacaa ctgceccaggg 1080
gtgacctega gaggcgggtyg gagctaggcece cacggegage cagceccggga tceccggectg 1140
tcctttaace cgcegecggg cgggageacyg tgagegggge teegggtgge accegggege 1200
cgeccgecegece gaggcagttg tatttcecgaac gctgectetg gectagcagee aggcgcecttg 1260
gcteggeggt ccgectggee tceectectece tcatactttt cttectgege aaccccectece 1320
cctttatceeg cccacgatta gaggtgggea ctecccccac caccacccecee tccccaageg 1380
caagcgegtyg cacgcacaca caccacacac actcacactce acacacactc acacacacte 1440
atcccacttg aatcttgggg caggaactca gaaaacttcc agcccgggca gegcgcegett 1500
ggtgcaagac tcaggagcta gcagcccgte ccectecgac teteeggtge cgecgetgece 1560
tgcteceegee accctaggag gegcggtgcee acccactact ctgtecctcetg cetgtgetece 1620
gtgcccgace ctatccecgge ggagtctceccce catcctectt tgecttteccga ctgcccaagyg 1680
cactttcaat ctcaatctct tectctcectcte tctetctete tetgtectcete tetcetetete 1740
tctetetete tetctegecag ggtgggggga agaggaggag gaattcttte cccgectaac 1800
atttcaaggg acacaattca ctccaagtct cttecccttte caagccgctt ccgaagtget 1860
cceggtgece gcaactectg atcccaacce gegagaggag cctetgcgac ctcaaagect 1920
ctecttectte teccctcegett cectectect cttgctacct ccacctceccac cgccacctee 1980
accteceggea cccacccace gecgcecgeceg ceaccggeag cgectectee tetectecte 2040
ctecctecect cttetetttt tggcagecge tggacgtecg gtgttgatgg tggcagcggce 2100
ggcagcctaa gcaacagcag ccctegecage ccgcecagete gegetegece cgecggegte 2160
cccageccta tcacctcatce tcccgaaagg tgetgggcag cteecggggeyg gtcgaggcga 2220

agcggctgca gcggcggtag cggcggcggyg aggcaggatg agcgcacgcg gtgagggcgc 2280
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ggggcagceg tccacttcag cccagggaca acctgccgee ccagcgcectce agaagagagg 2340
acgcggecge cccaggaagce agcagcaagt cagtacgagg gcegeggtggg ggcaccagcec 2400
cacceegtec ccactgcecgg ggcccagaca cnnnnnnggce ggccggagtyg cgggagcecca 2460
gtcgecegegg cegtegcaca cngcccgeceg gengnecggg ngggagceggce gcagaccceca 2520
cgagtgcgec gcgceggcecce ggggcgecan caacccteeg ggengggagg tggggagecg 2580
cggcegggegg cccggggaag genggaggtg gggtcegggeg aagegegtcece tcggacttte 2640
gctattgtge acggecccecga gtggegeggn gtegcccagt gactggaagce gaccgggatc 2700
c 2701
<210> SEQ ID NO 8

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 8

Met Ser Ala Arg Gly Glu Gly Ala Gly Gln Pro Ser Thr Ser Ala Gln
1 5 10 15

Gly Gln Pro Ala Ala Pro Val Pro Gln Lys Arg Gly Arg Gly Arg Pro
20 25 30

Arg Lys Gln Gln Gln Glu Pro Thr Cys Glu Pro Ser Pro Lys Arg Pro
35 40 45

Arg Gly Arg Pro Lys Gly Ser Lys Asn Lys Ser Pro Ser Lys Ala Ala
50 55 60

Gln Lys Lys Ala Glu Thr Ile Gly Glu Lys Arg Pro Arg Gly Arg Pro
65 70 75 80

Arg Lys Trp Pro Gln Gln Val Val Gln Lys Lys Pro Ala Gln Glu Thr
85 90 95

Glu Glu Thr Ser Ser Gln Glu Ser Ala Glu Glu Asp
100 105

<210> SEQ ID NO 9

<211> LENGTH: 1748

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 9

gtgctgggeg gattegggge ggcggaggcce gagcggctge ageggeggta ccggtagagg 60

cagtggtage ggcggeggga ggcaggatga gegcacgegg tgagggegee gggcagecegt 120

ccacatcage ccagggacaa cctgecgece cggtgecaca gaagegagga cgeggecgac 180
ccaggaagca gcagcaagag ccaacctgtg agecctetec taagagacce agaggaagac 240
ccaaaggcag caaaaacaag agcccctceta aagcagecca gaagaaagca gagaccattg 300
gagaaaaacg gccaagaggc agacctagga aatggccaca acaagtegtt cagaagaagce 360
ctgctcagga gactgaagag acatcctege aagagtecge agaggaggat tagggggege 420
cgacattcaa tttctaccte agcatcagtt ggatcttttg aagggagaag acactgcagt 480
gaccagttat tcttaactge cacggtcttt ctacttectg cggggtgggy cgggggeggy 540

getgggegag gggceggggee ggggtgggeyg aaatcgcata accttgagaa ggactatatt 600
aatcactttyg taatccctte acagtcccag gtttagtgaa aaactgetgt aaacacgggg 660

gacacagttt aacaatgcaa cttttaatga ctgttttctt tttccttaac ttactaatag 720
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tttgtggatce tgataagcaa gggtgtgtgg ttgaagaaaa cctectgtggt gggcttaate 780
agtcactaca tgcaaaccct aaaccggcac cctggtgacce gggggcattce gtataagaaa 840
agcattgtgt gtgactctgt gtccactcag atgccaccee caccatgatc atagaaaatce 900
tgcttaggac accaaagatg agaactagac actactctee tttetttgtg tataatcttg 960
tagacactta cttgattttt ttttcttttt ttacttttca attctgaatg agacaaaatg 1020
ctggtgtatc ttttcataca gctagcaaac cagaataggt tatgctcgtt ttttgctttg 1080
ttttgttttt caaaaaggga agtaaacgag aaccgttgac tcctccattt atggactcat 1140
acacagcagc aggagtgata agcccacaag ctcectctttece cgcecctecggga aatctacaca 1200
gccaaaagcec acttagccat aaatgacact tgtcagcectt gaagcatcgg agataactag 1260
ctgagtaaaa tgatcctgtt ttggaattta atgaaaaggt taacagtacc caatgaaccc 1320
acccaagtga tgacatggga ggagcgaaac cgaaatctct tttgctatat aaaggacact 1380
attttttaaa aaaaaataat aaaaacagct cccgctctet gtcectcectcte ccecteccttet 1440
ctcecctegece tetcetcectect ctetatatte cctgttette attgtgtace agtgteecgtg 1500
aaagaccgca gtaccactta cctcagatga agcctgegtg ttacatcctg taacaccttt 1560
cattttgaca taagatggct agccgaggtg cattatcttg gttcggactg ccatctcectgce 1620
attcacgctg cacttttagce cagagatgca ataatcccca ctcctcaata ctacctcetga 1680
atgctacagt gaatttacag ccctgcactt gttacacgct gctagacaca agccctgcaa 1740
aaaaaaaa 1748
<210> SEQ ID NO 10
<211> LENGTH: 1047
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 10
cacactcatc cctcettgaat cccgggcagg aactctgaaa acttgcagca cgggcaaaac 60
ttgggctceeg ggtgcagage gcagaggeca geagettgte cctetgecate tgtgecagtge 120
cgecgectga ccccegecace cgaggaggeg cggtgccace cactgetetyg ttecttgceta 180
gagctgaget gggegectac ggatcctgge agaaacttce actctcetect cggtttetga 240
ccgcactagt cagtctctat ctectgtecccg ttetgtetet ttgtctcectgt ctetctetga 300
gtttectgtet ctgtcecctcet tetetgtgte tectcetetgge tetectgegte tetgtcetete 360
ctteeegece cccteectet ctetcectet ggggtggggy agaggaggeyg gaattettte 420
ccegectaac atttcaaggg acacaattca ctecaagtet cttecctete caagecgetg 480
ccgagegtee cagtacccge aactcccgag cetttgcgag agagcaacce tctecgecte 540
caactcttee ctctectteg cttecegect ceteteccta cetecaccte tacctecgee 600
acccactgee cgcagegect cctectttet ctetectect ctectectee tetettecte 660
ctecectete tetttttgge agecgetgac gteeggtgtt gatggtggea geggeggcag 720
cctaagcage agcagtagtc cccgcgeact cgecageteg cctegtceteg ccegetettge 780
cctetecage tcetctacate cegtcteceg aaaggtgetyg ggeggatteyg gggeggcegga 840
ggccgagegg ctgcagegge ggtaccggta gaggcagtgg tagceggceggce gggaggcagg 900
atgagcgcac gcggtgaggg cgccgggcag cegtccacat cageccaggyg acaacctgece 960
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gecceggtge cacagaageg aggacgcegge cgacccagga agcagcagca agtcagtacg 1020

ccgacgggag gggcecactca geccacc

<210> SEQ ID NO 11

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11
ccgactgece aaggcacttt
<210> SEQ ID NO 12
<211> LENGTH: 18
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

thnggttg ggatcagg

1047

20

18

1-21. (canceled)

22. A diagnostic kit comprising one or more components
needed to conduct an assay to determine if a woman carries an
HMGA2 allele that predisposes her to the formation of uter-
ine fibroids.

23. The diagnostic kit of claim 22, comprising an oligo-
nucleotide that can be used to determine if a woman carries an
HMGA2 allele that predisposes her to the formation of uter-
ine fibroids.

25. The diagnostic kit of claim 22, wherein said assay
comprises:

a) determining if the genome of said woman includes an
allelic form of an HMGAZ2 gene sequence encoding the
protein of either SEQ IDNO:1,SEQIDNO:2 or SEQ ID
NO:3, wherein said HMGAZ2 gene is characterized by a
repeat sequence (TC), where n=27, located in the 5'
untranslated region of said gene; and

b) concluding that said woman is predisposed to develop-
ing uterine fibroids if said allelic form is present.

26. The diagnostic kit of claim 25, wherein said repeat
sequence in said assay is located 400-800 nucleotides 5'to the
ATG translation start codon of said HMGAZ2 gene as shown in
SEQ ID NOs:4-7.

27. The diagnostic kit of claim 26, wherein said repeat
sequence is found 500-700 nucleotides 5' to the ATG trans-
lation start of said HMGAZ2 gene as shown in SEQ ID NOs:
4-7.

28. The diagnostic kit of claim 25, wherein the determina-
tion of step a) in said assay includes an amplification of the
region of said HMGA?2 gene comprising said repeat sequence
by PCR.

29. The diagnostic kit of claim 28, wherein said region
comprises at least 54 sequential nucleotides located in the
region 400-800 nucleotides 5' to the ATG start codon of said
HMGAZ2 gene.

30. The diagnostic kit of claim 29, wherein the PCR ampli-
fication produces a product 54-400 nucleotides in length.

31. The diagnostic kit of claim 28, wherein said assay
further comprises either:

a) sequencing the amplification product produced;

b) analyzing the size of the amplification product; or

¢) analyzing the amplification product by hybridization

under stringent conditions.

32. The diagnostic kit of claim 31, wherein amplification
by PCR is performed using primers comprising the sequences
of SEQ ID NO:11 and SEQ ID NO:12.

33. The diagnostic kit of claim 31, wherein amplification
by PCR is performed using, in part, a primer consisting of the
sequence of SEQ ID NO:11.

34. The diagnostic kit of claim 31, wherein amplification
by PCR is performed using, in part, a primer consisting of the
sequence of SEQ ID NO:12.

35. A diagnostic kit comprising one or more oligonucle-
otide primers that can be used to amplify an HMGA2 gene
region by PCR, wherein said gene region includes the TC rich
region from the 5' untranslated region of said HMGA?2 gene.

36. The diagnostic kit of claim 35, wherein said gene
region includes at least a portion of the 5' UTR sequence
located between 400 and 800 nucleotides 5' to the HMGA2
ATG initiation site.

37. The diagnostic kit of claim 35, wherein said kit further
comprises instructions for amplifying the 5' untranslated
region of the HMGA2 gene of a woman to determine if it
includes a (TC),, repeat sequence.

38. The diagnostic kit of claim 35, wherein said one or
more primers include an oligonucleotide comprising the
sequence of either SEQ ID NO:11 or SEQ ID NO:12.

39. The diagnostic kit of claim 35, comprising a primer
consisting of the sequence of SEQ ID NO:11.

40. The diagnostic kit of claim 35, comprising a primer
consisting of the sequence of SEQ ID NO:12.

41. The diagnostic kit of claim 35, comprising:

a) a primer consisting of the sequence of SEQ ID NO:11;

b) a primer consisting of the sequence of SEQ ID NO:12;

¢) instructions for amplifying the 5' untranslated region of

the HMGAZ2 gene of a woman to determine if it includes
a (TC),, repeat sequence.

sk sk sk sk sk



