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Identity

Other names. DKFZp686B01212, DKFZp686P11128,
SM22, SMCC, TAGLN1, WS3-10

HGNC (Hugo): TAGLN

Location: 11g23.3

DNA/RNA

Description

5.4 kb gene located on 11g23.2 consisting of 5 exons, a
large intron 1 and 3 short introns. Several putative
promoters present in 800 bp upstream region.

Transcription

A 1566 bp transcript is generated from TAGLN. All
exon 1 and first 12 bp of exon 2 are untranslated. As
are the last 432 bp of exon 5.

Protein

Note

Trandated protein sequenceis:

MANKGPSY GMSREV QSKIEKKY DEELEERLVEW
I11VQCGPDVGRPDRGRLGFQVWLKNGVILSKLVN
SLYPDGSKPVKVPENPPSMVFKQMEQVAQFLKA

AEDYGVIKTDMFQTVDLFEGKDMAAVQRTLMA

LGSLAVTKNDGHY RGDPNWFMKKAQEHKREFT

ESQLQEGKHVIGLQMGSNRGASQAGMTGY GRPR

QlIs
Description

A 201 aa peptide member of the calponin family of
actin binding proteins by virtue of a N-terminal
calponin homologue domain and a single C-terminal
calponin-like module. This C-termina CLIK is
required for actin binding.

1 13b[i 297bp 330bp I .

Q Q@ w ff —~
< < -1
o559
-400 -300 -200 -100 0 +100
promoter 3172bp
506bp 192bp 178bp

Transcript

103bp 577bp

5'UTR

‘lll...l*

3'UTR

Figure 1. Gene structure showing 5 exonic regions (boxes) and 4 intronic regions (lines). Expanded promoter provides relative positions
of promoters upstream (-) and downstream (+) of start site. CarG = serum response binding box; TCE = TGF-beta control element; SBE
= Smad binding element. Resulting transcript is given, with 5' and 3' UTRs (broken line) and translated region (solid line).
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Figure 2. Primary protein structure with amino acid (aa) positions of the calponin homologue (CH) region with calcium binding site (EF-
hand) and actin binding calponin-like (CLIK) region. CKIl and PKC refer to putative caseine kinase Il and protein kinase C

phosphorylation sites respectively.

Expression

Expression profiles are a point of debate. It is found
throughout normal smooth muscle of adult vertebrates.
It is also found outside of smooth muscle in the spinal
chord, adrenal gland and heart, mesenchymal cells and
fibroblasts, epithelium of the intestine, glomerular,
breast and prostate.

Localisation
It islocalised to the cytosol where it bindsto F-actin.

Function

Transgelin is an actin stress fibre binding protein. It
gels and sabilises actin gels. In the embryo it is
involved in podosome formation and myocyte
migration, vascular and visceral smooth muscle cell
differentiation, and in the suppression of matrix metallo
protease 9 (MMP9) where it is thought to be involved
in the suppression of tissue re-modelling following
muscle cell differentiation. Similarly in the adult, it is
thought to suppress tumour cell invasion through
MM P-9 suppression. Furthermore, it has been reported
to suppress transocation of androgen receptor to the
nucleus. Its expression is down-regulated in many cell
lines, and this may be an early marker of the onset of
transformation. Indeed it is becoming increasingly
evident that transgelin may act as a tumour suppressor.

Implicated in

Various cancers

Note

Disorganisation of the actin cytoskeleton is a
fundamental event of the developing cancer cell
phenotype. Transgelin is one of severa proteins that
bind actin and subsequently cross-link and bundle
filaments into stress fibres. Expression is decreased in
prostate, breast and colon cancers.

Prostate cancer

Note

Transgelin is one of the 2% most significant of all
down regulated genes in prostate cancer. Its expression
has been shown to decrease with disease progression
with lowest expression in metastasised lesions. Loss of
transgelin may be significant to suppression of
androgen induced proliferation of androgen dependant
prostate cancer asit prevents
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binding of a co-activator to androgen receptor, thereby
blocking nuclear trandocation and resulting in
suppression of androgen mediated cell growth. Recent
studies suggest that transgelin promotes p53 mediated
mitochondrial dependent apotptosis. Indeed
coimmunoprecipitation and two hybrid studies have
shown p53 and transgelin to be binding partners, with
re-expression of transgelin promoting cytoplasmic p53
trandocation in the prostate cancer cell line LNCaP.
The value of transgelin as a target for selenium
treatment has very recently been highlighted in a mouse
model of prostate cancer (TRAMP mouse) where
transgelin is increased with an associated decrease in
tumour development.

Prognosis
Unknown.

Colorectal cancer

Note

Loss of transgelin is closely associated with
progression, differentiation and metastasis of colon
cancer. Restoration of transgelin expression both in
vitro and in vivo inhibits carcinogenesis. Decreased
expression of transgelin in patients with colorecta
cancer is associated with elevated levels of anti-
transgelin antibodies, particularly during later stages,
and subsequently with lower survival.

Prognosis
Decreased transgelin is associated with poor prognosis.

Breast cancer

Note

Expression of transgelin occurs early in the disease
process, possibly through constitutive ras activation.
Prognosis

Unknown.

Ischaemic heart disease and vascular
inflammation

Note

Coronary arteries of the ischemic heart display
increased abundance of transgelin. In TAGLN null
mice inflammatory response is increased following
carotid artery injury. It is suggested that transgelin
suppresses pro-inflamatory NF kappa B and oxidative
stress (via suppression of superoxide dismutase and

p47 phox).



TAGLN (transgelin)

References

Lees-Miller JP, Heeley DH, Smillie LB, Kay CM. Isolation and
characterization of an abundant and novel 22-kDa protein
(SM22) from chicken gizzard smooth muscle. J Biol Chem.
1987 Mar 5;262(7):2988-93

Lawson D, Harrison M, Shapland C. Fibroblast transgelin and
smooth muscle SM22alpha are the same protein, the
expression of which is down-regulated in many cell lines. Cell
Motil Cytoskeleton. 1997;38(3):250-7

Camoretti-Mercado B, Forsythe SM, LeBeau MM, Espinosa R
3rd, Vieira JE, Halayko AJ, Willadsen S, Kurtz B, Ober C,
Evans GA, Thweatt R, Shapiro S, Niu Q, Qin Y, Padrid PA,
Solway J. Expression and cytogenetic localization of the
human SM22 gene (TAGLN). Genomics. 1998 May
1;49(3):452-7

Shields JM, Rogers-Graham K, Der CJ. Loss of transgelin in
breast and colon tumors and in RIE-1 cells by Ras
deregulation of gene expression through Raf-independent
pathways. J Biol Chem. 2002 Mar 22;277(12):9790-9

Chen S, Kulik M, Lechleider RJ. Smad proteins regulate
transcriptional induction of the SM22alpha gene by TGF-beta.
Nucleic Acids Res. 2003 Feb 15;31(4):1302-10

Atlas Genet Cytogenet Oncol Haematol. 2011; 15(6)

479

Assinder S

Nair RR, Solway J, Boyd DD. Expression cloning identifies
transgelin (SM22) as a novel repressor of 92-kDa type IV
collagenase (MMP-9) expression. J Biol Chem. 2006 Sep
8;281(36):26424-36

Je HD, Sohn UD. SM22alpha is required for agonist-induced
regulation of contractility: evidence from SM22alpha knockout
mice. Mol Cells. 2007 Apr 30;23(2):175-81

Yang Z, Chang YJ, Miyamoto H, Ni J, Niu Y, Chen Z, Chen YL,
Yao JL, di Sant'/Agnese PA, Chang C. Transgelin functions as
a suppressor via inhibition of ARA54-enhanced androgen
receptor transactivation and prostate cancer cell growth. Mol
Endocrinol. 2007 Feb;21(2):343-58

Assinder SJ, Stanton JA, Prasad PD. Transgelin: an actin-
binding protein and tumour suppressor. Int J Biochem Cell Biol.
2009 Mar;41(3):482-6

Prasad PD, Stanton JA, Assinder SJ. Expression of the actin-
associated protein transgelin (SM22) is decreased in prostate
cancer. Cell Tissue Res. 2010 Feb;339(2):337-47

This article should be referenced as such:

Assinder S. TAGLN (transgelin). Atlas Genet Cytogenet Oncol
Haematol. 2011; 15(6):477-479.




