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Identity of the gene. There is no evidence of alternatively
spliced products.

Locatioﬁl. 223)2'5 3 TIMP4, TIMP3, TIMPL.

Note: The various human TIMP genes are localized on Protei n

different chromosomes. TIMP2 contains nested DDC8

gene, whereas the other TIMPs genes are nested in pgie

synapsins genes.

DNA/RNA

Note

Comparison of the cDNA sequences of human TIMP2
with human TIMP1 shows little homology considering
that seen at the amino acid level. This result iespl
that these genes diverged early in the evolutiothisf
gene family.
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The proteins encoded by this gene family are nhtura
inhibitors of the matrix metalloproteinases, a graf
peptidases involved in degradation of the extratzll
matrix. In addition to this role, the encoded piteas

a unique role among TIMP family members in its
ability to directly suppress the proliferation of
endothelial cells. As a result, the encoded proteay

be critical to the maintenance of tissue homecstagi
suppressing the proliferation of quiescent tissires
response to angiogenic factors, and by inhibiting
protease activity in tissues undergoing remodelbifig
the extracellular matrix.
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Ul Description
The translated parts of exons 1-5 are shown by black boxes. e . _
The introns are shown by lines. The 5' UTR and the 3' UTR Propeptide: Size 220 amino acids; Molecular mas$ 24
regions are shown by white boxes. kDa. ) _ ) _
Description g/lla}(uDrZ protein: Size 194 amino acids; Molecular snas

The TIMP2 gene contains five exons and spans 72,413
bases (start 74,360,654bp to end 74,433,067 from
17pter) oriented at the minus strand. The exons are
separated by four introns of 54.8, 2.7, 9.1, afickb.

Transcription

Two transcripts of 1.2 and 3.8 kb are reported.ifThe
difference in size is the result of the use of etiéht
polyadenylation signals within the 3'-end
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It belongs to the protease inhibitor 135 (TIMP) fam
It contains 1 NTR domain. No N- glycosylation is
observed.

Expression

Constitutive.

Localisation

Secreted protein, as well as cell surface bound.
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Function

A variety of distinct functions have been descritsed
far:

1. TIMP2 complexes with some of enzymes of
metalloproteinases family and irreversibly inactiea
them. It is known to act on MMP-1, MMP-2, MMP-3,
MMP-7, MMP-8, MMP-9, MMP-10, MMP-13, MMP-
14, MMP-15, MMP-16 and MMP-19, through its tight
binding to the enzymes in a 1:1 stoichiometry vaitKi

< 10° M. The complex between human proMMP-2 and
TIMP-2 is well studied and its crystal structureaals

an interaction between the hemopexin domain of
proMMP-2 and the C-terminal domain of TIMP2,
leaving the catalytic site of MMP-2 and the inhdiit
site of TIMP2 distant and spatially isolated. The
activity of TIMP2 is dependent on the presence of
disulfide bonds in its structure.

2. TIMP2 is a positive regulator of MMP-14 (MT1-
MMP) by promoting the availability of the enzyme at
the cell surface and supporting pericellular priytsie
(after forming the trimolecular complex of MMP-14,
TIMP-2 and proMMP-2). Through this activity of
TIMP2 the specific activation of proMMP-2, aftereth
interaction of TIMP2 with MT1-MMP (possibly MT2-
MMP and MT3-MMP) in cell surface, is achieved.

3. Inhibition of angiogenesis, after binding to alfha
betal-integrin, resulting in a decreased assoaiatio
the protein tyrosine phosphatase Shp-1 with betal-
integrin subunits and increased association of Bhp-
with tyrosine kinase growth factor receptors (both
VEGFR-2 and EGFR-1).

4. Inhibition of endothelial cell proliferation. This
activity is localized to TIMP2 C-terminal domain,
specifically to the C-terminal disulfide loop, refed to

as loop 6.

5. Antiapoptotic activity.

6. TIMP2 has been found to block tumor cell invasion
both in vitro and in vivo and may act as metastasis
suppressor gene.

Homology

TIMP2 shares 40% aminoacid sequence homology with
TIMP1 especially in the N-terminal domain.

Implicated in

Cancer

Note

TIMP2 possesses a complicated role in cancer throug
its ability to regulate MT1-MMP activity and to iiftit
MMPs, especially MMP-2. Its function as inhibitof o
angiogenesis; which is independent to the previous,
suggests a negative role in cancer. In additide)ial
deletion at 17g23-25 is found in approximately one-
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The solid circles indicate the 12 conserved Cys residues

third of breast cancer patients and it has beepgsed
that TIMP2 may act as metastasis suppressor gene.
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