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Identity Homology
o Phosphatidylinositol  3-kinase (PI3K)-like proteins,
Location : 11922.3-g23.1 most closely related to ATR and the DNA-PK catalytic
subunit.
DNA/RNA
Description Mutations
66 exons spanning 184 kb of genomic DNA; numerous Germinal
Alu and Lime sequences. Various types of mutations have been described,
Transcription dispersed throughout the gene, and therefore most

Alternative exons la and 1b; initiation codon lies

within exon 4; 12 kb transcript with a 9.2 kb of coding appear to inactivate the ATM protein by truncation,

large deletions, or annulation of initiation or

sequence. - X .
The ATM promotor is bi-directional and also directs termination, dthough missense mutations have b?e”
the transcription of the EL4/NPAT/CAND3 gene. d@cnbed n the P13 kinese domain and the leucine
Zipper motif.
Protein Somatic
Description Biallelic mutation can occur in T-prolymphocytic
) . . . . leukaemia.
3056 amino acids; 350 kDa; contains a Pl 3-kinase-like
domain (phosphatidylinositol 3-prime kinase). Im p| icated in
Expression . . .
P _ _ Ataxia telangiectasia
Found in all tissues. _
. . Disease

Localisation Ataxia telangiectasia is a progressive cerebellar
Mostly in the nucleus throughout all stages of the cell degenerative disease with telangiectasia,
cycle. immunodeficiency, cancer risk, radiosensitivity, and
Function chromosomal instability.

- o Prognosis
Initiates cell cycle checkpoints in response to double- g . ] ] .
strand DNA breaks by phosphorylating p53, cAbl, 1kB- Poor: median age at death: 17 years; survival rarely

alpha and chk1, as well as other targets; in certain types
of tissues ATM inhibits radiation-induced, p53-
dependent apoptosis;, a possible role in intercellular
signaling has also been suggested.

improved medical care.
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patients are compound heterozygotes, most mutations

exceeds 30 years, though survival is increasing with



ATM (ataxia telangiectasia mutated)

Cytogenetics

Spontaneous chromatid/chromosome  breaks;, non
clona stable chromosome rearrangements involving
immunoglobulin superfamilly genes eg.
inv(7)(p14935); clona rearrangements.

References

Gorlin RJ, Cohen MM, Levin LS.. Syndromes of the Head and
Neck. Oxford monographs on Medical Genetics No 19, Oxford
University Press (1990), p. 469.

Easton DF. Cancer risks in A-T heterozygotes. Int J Radiat
Biol. 1994 Dec;66(6 Suppl):S177-82

Greenwell PW, Kronmal SL, Porter SE, Gassenhuber J,
Obermaier B, Petes TD. TEL1, a gene involved in controlling
telomere length in S. cerevisiae, is homologous to the human
ataxia telangiectasia gene. Cell. 1995 Sep 8;82(5):823-9

Hari KL, Santerre A, Sekelsky JJ, McKim KS, Boyd JB, Hawley
RS.. The mei-41 gene of D. melanogaster is a structural and
functional homolog of the human ataxia telangiectasia gene.
Cell. 1995 Sep 8;82(5):815-21.

Savitsky K, Bar-Shira A, Gilad S, Rotman G, Ziv Y, Vanagaite
L, Tagle DA, Smith S, Uziel T, Sfez S, Ashkenazi M, Pecker I,
Frydman M, Harnik R, Patanjali SR, Simmons A, Clines GA,
Sartiel A, Gatti RA, Chessa L, Sanal O, Lavin MF, Jaspers NG,
Taylor AM, Arlett CF, Miki T, Weissman SM, Lovett M, Collins
FS, Shiloh Y. A single ataxia telangiectasia gene with a
product similar to PI-3 kinase. Science. 1995 Jun
23;268(5218):1749-53

Savitsky K, Sfez S, Tagle DA, Ziv Y, Sartiel A, Collins FS,
Shiloh Y, Rotman G. The complete sequence of the coding
region of the ATM gene reveals similarity to cell cycle
regulators in different species. Hum Mol Genet. 1995
Nov;4(11):2025-32

Zakian VA. ATM-related genes: what do they tell us about
functions of the human gene? Cell. 1995 Sep 8;82(5):685-7

Barlow C, Hirotsune S, Paylor R, Liyanage M, Eckhaus M,
Collins F, Shiloh Y, Crawley JN, Ried T, Tagle D, Wynshaw-
Boris A. Atm-deficient mice: a paradigm of ataxia
telangiectasia. Cell. 1996 Jul 12;86(1):159-71

Taylor AM, Metcalfe JA, Thick J, Mak YF. Leukemia and
lymphoma in ataxia telangiectasia. Blood. 1996 Jan
15;87(2):423-38

Brown KD, Ziv Y, Sadanandan SN, Chessa L, Collins FS,
Shiloh Y, Tagle DA. The ataxia-telangiectasia gene product, a
constitutively expressed nuclear protein that is not up-
regulated following genome damage. Proc Natl Acad Sci U S
A. 1997 Mar 4;94(5):1840-5

Chen X, Yang L, Udar N, Liang T, Uhrhammer N, Xu S, Bay
JO, Wang Z, Dandakar S, Chiplunkar S, Klisak I, Telatar M,

Atlas Genet Cytogenet Oncol Haematol. 1999; 3(4)

174

Uhrhammer N et al.

Yang H, Concannon P, Gatti RA. CAND3: a ubiquitously
expressed gene immediately adjacent and in opposite
transcriptional orientation to the ATM gene at 11g23.1. Mamm
Genome. 1997 Feb;8(2):129-33

Platzer M, Rotman G, Bauer D, Uziel T, Savitsky K, Bar-Shira
A, Gilad S, Shiloh Y, Rosenthal A. Ataxia-telangiectasia locus:
sequence analysis of 184 kb of human genomic DNA
containing the entire ATM gene. Genome Res. 1997
Jun;7(6):592-605

Shiloh Y. Ataxia-telangiectasia and the Nijmegen breakage
syndrome: related disorders but genes apart. Annu Rev Genet.
1997;31:635-62

Stilgenbauer S, Schaffner C, Litterst A, Liebisch P, Gilad S,
Bar-Shira A, James MR, Lichter P, Do6hner H. Biallelic
mutations in the ATM gene in T-prolymphocytic leukemia. Nat
Med. 1997 Oct;3(10):1155-9

Vorechovsky I, Luo L, Dyer MJ, Catovsky D, Amlot PL, Yaxley
JC, Foroni L, Hammarstrom L, Webster AD, Yuille MA.
Clustering of missense mutations in the ataxia-telangiectasia
gene in a sporadic T-cell leukaemia. Nat Genet. 1997
Sep;17(1):96-9

Westphal CH. Cell-cycle signaling: Atm displays its many
talents. Curr Biol. 1997 Dec 1;7(12):R789-92

Ziv Y, Bar-Shira A, Pecker I, Russell P, Jorgensen TJ, Tsarfati
I, Shiloh Y. Recombinant ATM protein complements the
cellular A-T phenotype. Oncogene. 1997 Jul 10;15(2):159-67

Gatti RA.. Ataxia-telangiectasia. B Vogelstein and K W Kinzler,
Editors, The Genetic Basis of Human Cancer, McGraw-Hill,
Inc., New York. 1998: 275-300.

Telatar M, Teraoka S, Wang Z, Chun HH, Liang T, Castellvi-
Bel S, Udar N, Borresen-Dale AL, Chessa L, Bernatowska-
Matuszkiewicz E, Porras O, Watanabe M, Junker A,
Concannon P, Gatti RA. Ataxia-telangiectasia: identification
and detection of founder-effect mutations in the ATM gene in
ethnic populations. Am J Hum Genet. 1998 Jan;62(1):86-97

Xie G, Habbersett RC, Jia Y, Peterson SR, Lehnert BE,
Bradbury EM, D'Anna JA. Requirements for p53 and the ATM
gene product in the regulation of G1/S and S phase
checkpoints. Oncogene. 1998 Feb 12;16(6):721-36

Janin N, Andrieu N, Ossian K, Laugé A, Croquette MF,
Griscelli C, Debré M, Bressac-de-Paillerets B, Aurias A,
Stoppa-Lyonnet D. Breast cancer risk in ataxia telangiectasia
(AT) heterozygotes: haplotype study in French AT families. Br
J Cancer. 1999 Jun;80(7):1042-5

This article should be referenced as such:

Uhrhammer N, Bay JO, Gatti RA. ATM (ataxia telangiectasia
mutated). Atlas Genet Cytogenet Oncol Haematol. 1999;
3(4):173-174.




