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POLH (polymerase (DNA direct), eta)

Note see also the deep insight on: END_IDENTITY_GENE
Other XP-V
names
RAD30A
Hugo POLH

Location 6p21.1

|

Description 11 exons.

[0 Of the 11 splice donor/acceptor sites, 10 contained consensus GT/AG
dinucleotides; only the splice donor site in exon 11 (sequence CT) varied

from the consensus pattern.

[0 The POLH gene lacked a TATA sequence in the region upstream of
the transcription-initiation site and the upstream region was GC rich

(76% in the sequence between +1 and B270).

O The first ATG codon for initiation of translation was included in the
second exon. Exon 11 contained the termination codon followed by 661

bp of 30-untranslated sequence

Description 713 amino acids
Function The POLH gene encodes DNA polymerase h, which catalyzes the

translesion synthesis past a cis-syn T-T pyrimidine dimer, one of the

major DNA photoproducts induced by UV light
Homology = mXPV: 80.3% amino acids identity and 86.9% similarity

Germinal 12 mutated sites involved in the XP variant syndrome

Entity xeroderma pigmentosum, XP group V
Disease predisposition to skin cancer

Hugo POLH
GDB POLH
Entrez Gene POLH 5429 iolimeraseiDNA directedi, eta ‘
Atlas XPVID303
GeneCards POLH
Ensembl POLH
CancerGene POLH
Genatlas POLH
GeneLynx POLH
eGenome POLH
euGene 5429
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POLH - 6p21.1 chr6:43651923-43691357 + 6p21.1 (hgl7-

GoldenPath

May 2004)
Ensembl POLH - 6p21.1 [CytoView]
NCBI Genes Cyto Gene Seq [Map View - NCBI]
OMIM Disease map [OMIM]

HomoloGene POLH

Genbank AB038008[srs; AB038008 [eNTREZ]

Genbank AL353602(srs] AL353602 [ENTREZ]

Genbank AY388614(srs; AY388614 [enTREZ]

Genbank AB024313(srs] AB024313 [ENTREZ]

Genbank AF158185[srs] AF158185 [ENTREZ]

RefSeq NM 006502 (srs; NM 006502 [eENnTREZ]

RefSeq NT 086693(srs] NT 086693 [ENTREZ]

AceView POLH AceView - NCBI

TRASER POLH Traser - Stanford

Unigene Hs.439153 (sks] HsS.439153 (ncei]  HS439153 [ spliceNest | ‘

SwissProt Q9Y2531srs] Q9Y253 [expasy]  Q9Y253 [INTERPRO]

Prosite PS50173 UMUC [srs] PS50173 UMUC [Expasy]

Interpro IPR001126 UMUC like (srs; IPR001126 UMUC like [Esi]

CluSTr Q9Y253

Pfam PF00817 IMS [srs] PFO0817 IMS [sanger] pfam00817 [ncei-cop]

Blocks Q9Y253 ‘
Polymorphism : SNP, mutations, diseases |

OMIM 603968 [map ]

GENECLINICS 603968

SNP POLH [dbsnp-NeBI]

SNP NM 006502 [snp-nciy

S|

N POLH [Genesnps - utan] POLH [sNP - csHL] POLH| [HGBASE - SRS] ‘

Family Browser POLH [UCSC Family Browser]

SOURCE NM 006502

SMD Hs.439153

SAGE Hs.439153

Amigo process|DNA replication

Amigo function|damaged DNA binding
Amigo function|eta DNA polymerase activity
Amigo function|magnesium ion binding
Amigo component|nucleoplasm

Amigo process|requlation of DNA repair
Amigo function|transferase activity

KEGG Purine Metabolism

KEGG Pyrimidine Metabolism

KEGG DNA Polymerase

PubGene POLH
Probe POLH Related clones (RZPD - Berlin)
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PubMed 23 Pubmed reference(s) in LocusLink

Genomic structure, chromosomal localization and identification of mutations in
the xeroderma pigmentosum variant (XPV) gene [In Process Citation].

Yuasa M., Masutani C., Eki T. Hanaoka F.

Oncogene 2000; 19: 4721-8.

Efficient and accurate replication in the presence of 7,8-dihydro-8- oxoguanine
by DNA polymerase eta.

Haracska L., Yu S. L., Johnson R. E., Prakash L. Prakash S.

Nat Genet 2000; 25: 458-61.

Complementation of defective translesion synthesis and UV light sensitivity in
xeroderma pigmentosum variant cells by human and mouse DNA polymerase
eta.

Yamada A., Masutani C., lwai S. Hanaoka F.

Nucleic Acids Res 2000; 28: 2473-80.

Fidelity of human DNA polymerase eta.
Johnson R. E., Washington M. T., Prakash S. Prakash L.
J Biol Chem 2000; 275: 7447-50.

Sloppier copier DNA polymerases involved in genome repair.
Goodman M. F. Tippin B.
Curr Opin Genet Dev 2000; 10: 162-8.

Inaugural article: polymerase eta deficiency in the xeroderma pigmentosum
variant uncovers an overlap between the S phase checkpoint and double-
strand break repair.

Limoli C. L., Giedzinski E., Morgan W. F. Cleaver J. E.

Proc Natl Acad Sci U S A 2000; 97: 7939-46.

Mechanisms of accurate translesion synthesis by human DNA polymerase eta.
Masutani C., Kusumoto R., lwai S. Hanaoka F.
Embo J 2000; 19: 3100-9.

Low fidelity DNA synthesis by human DNA polymerase-eta.
Matsuda T., Bebenek K., Masutani C., Hanaoka F. Kunkel T. A.
Nature 2000; 404: 1011-3.

Proofreading of DNA polymerase {eta}-dependent replication errors.
Bebenek K., Matsuda T., Masutani C., Hanaoka F. Kunkel T. A.

J Biol Chem 2000;

Inefficient bypass of an abasic site by DNA polymerase eta.
Haracska L., Washington M. T., Prakash S. Prakash L.

J Biol Chem 2000;

Error-prone lesion bypass by human DNA polymerase eta.

Atlas Genet Cytogenet Oncol Haematol 2001; 2 -243-



Zhang Y., Yuan F., Wu X., Rechkoblit O., Taylor J. S., Geacintov N. E. Wang Z.
Nucleic Acids Res 2000; 28: 4717-4724.

Replication of damaged DNA: molecular defect in xeroderma pigmentosum
variant cells.

Cordonnier A. M. Fuchs R. P.

Mutat Res 1999; 435: 111-9.

hRAD30 mutations in the variant form of xeroderma pigmentosum [see
comments].

Johnson R. E., Kondratick C. M., Prakash S. Prakash L.

Science 1999; 285: 263-5.

The XPV (xeroderma pigmentosum variant) gene encodes human DNA
polymerase eta [see comments].

Masutani C., Kusumoto R., Yamada A., Dohmae N., Yokoi M., Yuasa M., Araki M.,
Iwai S., Takio K. Hanaoka F.

Nature 1999; 399: 700-4.

Xeroderma pigmentosum variant (XP-V) correcting protein from HeLa cells has
a thymine dimer bypass DNA polymerase activity.

Masutani C., Araki M., Yamada A., Kusumoto R., Nogimori T., Maekawa T., lwai S.
Hanaoka F.

Embo J 1999; 18: 3491-501.

Abnormal, error-prone bypass of photoproducts by xeroderma pigmentosum
variant cell extracts results in extreme strand bias for the kinds of mutations
induced by UV light.

McGregor W. G., Wei D., Maher V. M. McCormick J. J.

Mol Cell Biol 1999; 19: 147-54.

Increased ultraviolet sensitivity and chromosomal instability related to P53
function in the xeroderma pigmentosum variant.

Cleaver J. E., Afzal V., Feeney L., McDowell M., Sadinski W., Volpe J. P., Busch D.
B., Coleman D. M., Ziffer D. W., Yu Y., Nagasawa H. Little J. B.

Cancer Res 1999; 59: 1102-8.

Impaired translesion synthesis in xeroderma pigmentosum variant extracts.
Cordonnier A. M., Lehmann A. R. Fuchs R. P.
Mol Cell Biol 1999; 19: 2206-11.

Defective bypass replication of a leading strand cyclobutane thymine dimer in
xeroderma pigmentosum variant cell extracts.

Svoboda D. L., Briley L. P. Vos J. M.

Cancer Res 1998; 58: 2445-8.

Bypass of a site-specific cis-Syn thymine dimer in an SV40 vector during in
vitro replication by HeLa and XPV cell-free extracts.

Ensch-Simon I., Burgers P. M. Taylor J. S.

Biochemistry 1998; 37: 8218-26.
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Comparison of the rate of excision of major UV photoproducts in the strands of
the human HPRT gene of normal and xeroderma pigmentosum variant cells.
Tung B. S., McGregor W. G., Wang Y. C., Maher V. M. McCormick J. J.

Mutat Res 1996; 362: 65-74.

Induction and repair of (6-4) photoproducts in normal human and xeroderma
pigmentosum variant cells during the cell cycle.

Mitchell D. L., Cleaver J. E., Lowery M. P. Hewitt R. R.

Mutat Res 1995; 337: 161-7.

Xeroderma pigmentosum variant: generation and characterization of
fibroblastic cell lines transformed with SV40 large T antigen.

King S. A., Wilson S. J., Farber R. A., Kaufmann W. K. Cordeiro-Stone M.
Exp Cell Res 1995; 217: 100-8.

Assignment of six patients with xeroderma pigmentosum in Hokkaido area to a
variant form.

Fujikawa K., Ayaki H., Ishizaki K., Takatera H., Matsuo S., lizuka H., Koizumi H.
Ikenaga M.

J Radiat Res (Tokyo) 1994; 35: 168-78.

Ultraviolet hypermutability of a shuttle vector propagated in xeroderma
pigmentosum variant cells.

Waters H. L., Seetharam S., Seidman M. M. Kraemer K. H.

J Invest Dermatol 1993; 101: 744-8.

Evidence from mutation spectra that the UV hypermutability of xeroderma
pigmentosum variant cells reflects abnormal, error-prone replication on a
template containing photoproducts.

Wang Y. C., Maher V. M., Mitchell D. L. McCormick J. J.

Mol Cell Biol 1993; 13: 4276-83.

Defective replication of psoralen adducts detected at the gene-specific level in
xeroderma pigmentosum variant cells.

Misra R. R. Vos J. M.

Mol Cell Biol 1993; 13: 1002-12.

Xeroderma pigmentosum variant cells are less likely than normal cells to
incorporate dAMP opposite photoproducts during replication of UV- irradiated
plasmids.

Wang Y. C., Maher V. M. McCormick J. J.

Proc Natl Acad Sci U S A 1991; 88: 7810-4.

Effect of UV light on DNA chain growth and replicon initiation in xeroderma
pigmentosum variant cells.

Griffiths T. D. Ling S. Y.

Mutagenesis 1991; 6: 247-51.

Defective postreplication repair in xeroderma pigmentosum variant fibroblasts.
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Boyer J. C., Kaufmann W. K., Brylawski B. P. Cordeiro-Stone M.
Cancer Res 1990; 50: 2593-8.

Xeroderma pigmentosum variant and normal fibroblasts show the same
response to the inhibition of DNA replication by benzo[a]pyrene-diol- epoxide-I.
Cordeiro-Stone M., Boyer J. C., Smith B. A. Kaufmann W. K.

Carcinogenesis 1986; 7: 1783-6.

Abnormal sensitivity of human fibroblasts from xeroderma pigmentosum
variants to transformation to anchorage independence by ultraviolet radiation.
McCormick J. J., Kateley-Kohler S., Watanabe M. Maher V. M.

Cancer Res 1986; 46: 489-92.

Cytological evidence for DNA chain elongation after UV irradiation in the S
phase.

Minka D. F. Nath J.

Biochem Genet 1981; 19: 199-210.

The relationship between pyrimidine dimers and replicating DNA in UV-
irradiated human fibroblasts.

Lehmann A. R.

Nucleic Acids Res 1979; 7: 1901-12.

Defective and enhanced postreplication repair in classical and variant
xeroderma pigmentosum cells treated with N-acetoxy-2- acetylaminofluorene.
D'Ambrosio S. M. Setlow R. B.

Cancer Res 1978; 38: 1147-53.

Xeroderma pigmentosum cells with normal levels of excision repair have a
defect in DNA synthesis after UV-irradiation.

Lehman A. R., Kirk-Bell S., Arlett C. F., Paterson M. C., Lohman P. H., de Weerd-
Kastelein E. A. Bootsma D.

Proc Natl Acad Sci U S A 1975; 72: 219-23.
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