
 
 
 
 
 

200

Aberle SW, Mandl CW, Kunz C, Popow-Kraupp T (1996) Presence of human 
herpesvirus 6 variants A and B in saliva and peripheral blood mononuclear cells 
of healthy adults. J Clin Microbiol 34:3223-3225 

Abeysinghe SS, Chuzhanova N, Krawczak M, Ball EV, Cooper DN (2003) Translocation 
and gross deletion breakpoints in human inherited disease and cancer I: 
Nucleotide composition and recombination-associated motifs. Hum Mutat 
22:229-244 

Aerts S, Lambrechts D, Maity S, Van Loo P, Coessens B, De Smet F, Tranchevent LC, 
De Moor B, Marynen P, Hassan B, Carmeliet P, Moreau Y (2006) Gene 
prioritization through genomic data fusion. Nat Biotechnol 24:537-544 

Albertsen HM, Abderrahim H, Cann HM, Dausset J, Le Paslier D, Cohen D (1990) 
Construction and characterization of a yeast artificial chromosome library 
containing seven haploid human genome equivalents. Proc Natl Acad Sci U S A 
87:4256-4260 

Aldred MA, Sanford RO, Thomas NS, Barrow MA, Wilson LC, Brueton LA, Bonaglia 
MC, Hennekam RC, Eng C, Dennis NR, Trembath RC (2004) Molecular analysis 
of 20 patients with 2q37.3 monosomy: definition of minimum deletion intervals 
for key phenotypes. J Med Genet 41:433-439 

Aoki K, Suzuki K, Sugano T, Tasaka T, Nakahara K, Kuge O, Omori A, Kasai M (1995) 
A novel gene, Translin, encodes a recombination hotspot binding protein 
associated with chromosomal translocations. Nat Genet 10:167-174 

Arai E, Ikeuchi T, Nakamura Y (1994) Characterization of the translocation breakpoint 
on chromosome 22q12.2 in a patient with neurofibromatosis type 2 (NF2). Hum 
Mol Genet 3:937-939 

Astbury C, Christ LA, Aughton DJ, Cassidy SB, Kumar A, Eichler EE, Schwartz S 
(2004) Detection of deletions in de novo "balanced" chromosome rearrangements: 
further evidence for their role in phenotypic abnormalities. Genet Med 6:81-89 

Backx L, Van Esch H, Melotte C, Kosyakova N, Starke H, Frijns JP, Liehr T, Vermeesch 
JR (2007) Array painting using microdissected chromosomes to map 
chromosomal breakpoints. Cytogenet Genome Res 116:158-166 

Bailey JA, Gu Z, Clark RA, Reinert K, Samonte RV, Schwartz S, Adams MD, Myers 
EW, Li PW, Eichler EE (2002) Recent segmental duplications in the human 
genome. Science 297:1003-1007 

Baptista J, Prigmore E, Gribble SM, Jacobs PA, Carter NP, Crolla JA (2005) Molecular 
cytogenetic analyses of breakpoints in apparently balanced reciprocal 
translocations carried by phenotypically normal individuals. Eur J Hum Genet 

Bauman JG, Wiegant J, Borst P, van Duijn P (1980) A new method for fluorescence 
microscopical localization of specific DNA sequences by in situ hybridization of 
fluorochromelabelled RNA. Exp Cell Res 128:485-490 

Bayes M, Magano LF, Rivera N, Flores R, Perez Jurado LA (2003) Mutational 
mechanisms of Williams-Beuren syndrome deletions. Am J Hum Genet 73:131-
151 



 
 
 
 
 

201

Been MD, Burgess RR, Champoux JJ (1984) Nucleotide sequence preference at rat liver 
and wheat germ type 1 DNA topoisomerase breakage sites in duplex SV40 DNA. 
Nucleic Acids Res 12:3097-3114 

Bhalla K, Phillips HA, Crawford J, McKenzie OL, Mulley JC, Eyre H, Gardner AE, 
Kremmidiotis G, Callen DF (2004) The de novo chromosome 16 translocations of 
two patients with abnormal phenotypes (mental retardation and epilepsy) disrupt 
the A2BP1 gene. J Hum Genet 49:308-311 

Bickmore WA, Teague P (2002) Influences of chromosome size, gene density and 
nuclear position on the frequency of constitutional translocations in the human 
population. Chromosome Res 10:707-715 

Bien-Willner GA, Stankiewicz P, Lupski JR (2007) SOX9cre1, a cis-acting regulatory 
element located 1.1 Mb upstream of SOX9, mediates its enhancement through the 
SHH pathway. Hum Mol Genet 16:1143-1156 

Bocciardi R, Giorda R, Marigo V, Zordan P, Montanaro D, Gimelli S, Seri M, Lerone M, 
Ravazzolo R, Gimelli G (2005) Molecular characterization of a t(2;6) balanced 
translocation that is associated with a complex phenotype and leads to truncation 
of the TCBA1 gene. Hum Mutat 26:426-436 

Bodrug SE, Holden JJ, Ray PN, Worton RG (1991) Molecular analysis of X-autosome 
translocations in females with Duchenne muscular dystrophy. Embo J 10:3931-
3939 

Bodrug SE, Ray PN, Gonzalez IL, Schmickel RD, Sylvester JE, Worton RG (1987) 
Molecular analysis of a constitutional X-autosome translocation in a female with 
muscular dystrophy. Science 237:1620-1624 

Boehm T, Mengle-Gaw L, Kees UR, Spurr N, Lavenir I, Forster A, Rabbitts TH (1989) 
Alternating purine-pyrimidine tracts may promote chromosomal translocations 
seen in a variety of human lymphoid tumours. Embo J 8:2621-2631 

Bonaglia MC, Giorda R, Borgatti R, Felisari G, Gagliardi C, Selicorni A, Zuffardi O 
(2001) Disruption of the ProSAP2 gene in a t(12;22)(q24.1;q13.3) is associated 
with the 22q13.3 deletion syndrome. Am J Hum Genet 69:261-268 

Bonora E, Lamb JA, Barnby G, Sykes N, Moberly T, Beyer KS, Klauck SM, et al. (2005) 
Mutation screening and association analysis of six candidate genes for autism on 
chromosome 7q. Eur J Hum Genet 13:198-207 

Borg I, Freude K, Kubart S, Hoffmann K, Menzel C, Laccone F, Firth H, Ferguson-Smith 
MA, Tommerup N, Ropers HH, Sargan D, Kalscheuer VM (2005) Disruption of 
Netrin G1 by a balanced chromosome translocation in a girl with Rett syndrome. 
Eur J Hum Genet 13:921-927 

Borg I, Squire M, Menzel C, Stout K, Morgan D, Willatt L, O'Brien PC, Ferguson-Smith 
MA, Ropers HH, Tommerup N, Kalscheuer VM, Sargan DR (2002) A cryptic 
deletion of 2q35 including part of the PAX3 gene detected by breakpoint mapping 
in a child with autism and a de novo 2;8 translocation. J Med Genet 39:391-399 

Boyle S, Gilchrist S, Bridger JM, Mahy NL, Ellis JA, Bickmore WA (2001) The spatial 
organization of human chromosomes within the nuclei of normal and emerin-
mutant cells. Hum Mol Genet 10:211-219 



 
 
 
 
 

202

Briggs M, Fox J, Tedder RS (1988) Age prevalence of antibody to human herpesvirus 6. 
Lancet 1:1058-1059 

Budarf ML, Collins J, Gong W, Roe B, Wang Z, Bailey LC, Sellinger B, Michaud D, 
Driscoll DA, Emanuel BS (1995) Cloning a balanced translocation associated 
with DiGeorge syndrome and identification of a disrupted candidate gene. Nat 
Genet 10:269-278 

Cargile CB, Goh DL, Goodman BK, Chen XN, Korenberg JR, Semenza GL, Thomas GH 
(2002) Molecular cytogenetic characterization of a subtle interstitial 
del(3)(p25.3p26.2) in a patient with deletion 3p syndrome. Am J Med Genet 
109:133-138 

Carvalho B, Ouwerkerk E, Meijer GA, Ylstra B (2004) High resolution microarray 
comparative genomic hybridisation analysis using spotted oligonucleotides. J Clin 
Pathol 57:644-646 

Caspersson T, Farber S, Foley GE, Kudynowski J, Modest EJ, Simonsson E, Wagh U, 
Zech L (1968) Chemical differentiation along metaphase chromosomes. Exp Cell 
Res 49:219-222 

Caspersson T, Lomakka G, Zech L (1972) The 24 fluorescence patterns of the human 
metaphase chromosomes - distinguishing characters and variability. Hereditas 
67:89-102 

Chance PF, Alderson MK, Leppig KA, Lensch MW, Matsunami N, Smith B, Swanson 
PD, Odelberg SJ, Disteche CM, Bird TD (1993) DNA deletion associated with 
hereditary neuropathy with liability to pressure palsies. Cell 72:143-151 

Chee M, Yang R, Hubbell E, Berno A, Huang XC, Stern D, Winkler J, Lockhart DJ, 
Morris MS, Fodor SP (1996) Accessing genetic information with high-density 
DNA arrays. Science 274:610-614 

Chen SJ, Chen Z, d'Auriol L, Le Coniat M, Grausz D, Berger R (1989) Ph1+bcr- acute 
leukemias: implication of Alu sequences in a chromosomal translocation 
occurring in the new cluster region within the BCR gene. Oncogene 4:195-202 

Cheung AK, Hoggan MD, Hauswirth WW, Berns KI (1980) Integration of the adeno-
associated virus genome into cellular DNA in latently infected human Detroit 6 
cells. J Virol 33:739-748 

Cheung VG, Nowak N, Jang W, Kirsch IR, Zhao S, Chen XN, Furey TS, et al. (2001) 
Integration of cytogenetic landmarks into the draft sequence of the human 
genome. Nature 409:953-958 

Ciccone R, Giorda R, Gregato G, Guerrini R, Giglio S, Carrozzo R, Bonaglia MC, Priolo 
E, Lagana C, Tenconi R, Rocchi M, Pramparo T, Zuffardi O, Rossi E (2005) 
Reciprocal translocations: a trap for cytogenetists? Hum Genet 117:571-582 

Clark DA, Ait-Khaled M, Wheeler AC, Kidd IM, McLaughlin JE, Johnson MA, Griffiths 
PD, Emery VC (1996) Quantification of human herpesvirus 6 in 
immunocompetent persons and post-mortem tissues from AIDS patients by PCR. 
J Gen Virol 77 ( Pt 9):2271-2275 

Cox JJ, Holden ST, Dee S, Burbridge JI, Raymond FL (2003) Identification of a 650 kb 
duplication at the X chromosome breakpoint in a patient with 



 
 
 
 
 

203

46,X,t(X;8)(q28;q12) and non-syndromic mental retardation. J Med Genet 
40:169-174 

Crawford DC, Bhangale T, Li N, Hellenthal G, Rieder MJ, Nickerson DA, Stephens M 
(2004) Evidence for substantial fine-scale variation in recombination rates across 
the human genome. Nat Genet 36:700-706 

Crisponi L, Uda M, Deiana M, Loi A, Nagaraja R, Chiappe F, Schlessinger D, Cao A, 
Pilia G (2004) FOXL2 inactivation by a translocation 171 kb away: analysis of 
500 kb of chromosome 3 for candidate long-range regulatory sequences. 
Genomics 83:757-764 

Daibata M, Taguchi T, Nemoto Y, Taguchi H, Miyoshi I (1999) Inheritance of 
chromosomally integrated human herpesvirus 6 DNA. Blood 94:1545-1549 

Daibata M, Taguchi T, Sawada T, Taguchi H, Miyoshi I (1998) Chromosomal 
transmission of human herpesvirus 6 DNA in acute lymphoblastic leukaemia. 
Lancet 352:543-544 

David D, Cardoso J, Marques B, Marques R, Silva ED, Santos H, Boavida MG (2003) 
Molecular characterization of a familial translocation implicates disruption of 
HDAC9 and possible position effect on TGFbeta2 in the pathogenesis of Peters' 
anomaly. Genomics 81:489-503 

Demir E, Sabatelli P, Allamand V, Ferreiro A, Moghadaszadeh B, Makrelouf M, 
Topaloglu H, Echenne B, Merlini L, Guicheney P (2002) Mutations in COL6A3 
cause severe and mild phenotypes of Ullrich congenital muscular dystrophy. Am J 
Hum Genet 70:1446-1458 

Dhami P, Coffey AJ, Abbs S, Vermeesch JR, Dumanski JP, Woodward KJ, Andrews 
RM, Langford C, Vetrie D (2005) Exon array CGH: detection of copy-number 
changes at the resolution of individual exons in the human genome. Am J Hum 
Genet 76:750-762 

Downing RG, Sewankambo N, Serwadda D, Honess R, Crawford D, Jarrett R, Griffin BE 
(1987) Isolation of human lymphotropic herpesviruses from Uganda. Lancet 
2:390 

Duba HC, Doll A, Neyer M, Erdel M, Mann C, Hammerer I, Utermann G, Grzeschik KH 
(2002) The elastin gene is disrupted in a family with a balanced translocation 
t(7;16)(q11.23;q13) associated with a variable expression of the Williams-Beuren 
syndrome. Eur J Hum Genet 10:351-361 

Edelmann L, Spiteri E, Koren K, Pulijaal V, Bialer MG, Shanske A, Goldberg R, Morrow 
BE (2001) AT-rich palindromes mediate the constitutional t(11;22) translocation. 
Am J Hum Genet 68:1-13 

Edelmann L, Spiteri E, McCain N, Goldberg R, Pandita RK, Duong S, Fox J, Blumenthal 
D, Lalani SR, Shaffer LG, Morrow BE (1999) A common breakpoint on 11q23 in 
carriers of the constitutional t(11;22) translocation. Am J Hum Genet 65:1608-
1616 

Fantes J, Redeker B, Breen M, Boyle S, Brown J, Fletcher J, Jones S, Bickmore W, 
Fukushima Y, Mannens M, et al. (1995) Aniridia-associated cytogenetic 
rearrangements suggest that a position effect may cause the mutant phenotype. 
Hum Mol Genet 4:415-422 



 
 
 
 
 

204

Fernandez T, Morgan T, Davis N, Klin A, Morris A, Farhi A, Lifton RP, State MW 
(2004) Disruption of contactin 4 (CNTN4) results in developmental delay and 
other features of 3p deletion syndrome. Am J Hum Genet 74:1286-1293 

Fiegler H, Carr P, Douglas EJ, Burford DC, Hunt S, Scott CE, Smith J, Vetrie D, Gorman 
P, Tomlinson IP, Carter NP (2003a) DNA microarrays for comparative genomic 
hybridization based on DOP-PCR amplification of BAC and PAC clones. Genes 
Chromosomes Cancer 36:361-374 

Fiegler H, Gribble SM, Burford DC, Carr P, Prigmore E, Porter KM, Clegg S, Crolla JA, 
Dennis NR, Jacobs P, Carter NP (2003b) Array painting: a method for the rapid 
analysis of aberrant chromosomes using DNA microarrays. J Med Genet 40:664-
670 

Fiegler H, Redon R, Carter NP (2007) Construction and use of spotted large-insert clone 
DNA microarrays for the detection of genomic copy number changes. Nat Protoc 
2:577-587 

Ford CE, Hamerton JL (1956) The chromosomes of man. Nature 178:1020-1023 
Funke B, Edelmann L, McCain N, Pandita RK, Ferreira J, Merscher S, Zohouri M, 

Cannizzaro L, Shanske A, Morrow BE (1999) Der(22) syndrome and velo-cardio-
facial syndrome/DiGeorge syndrome share a 1.5-Mb region of overlap on 
chromosome 22q11. Am J Hum Genet 64:747-758 

Giacalone JP, Francke U (1992) Common sequence motifs at the rearrangement sites of a 
constitutional X/autosome translocation and associated deletion. Am J Hum Genet 
50:725-741 

Giardino D, Finelli P, Gottardi G, Clerici D, Mosca F, Briscioli V, Larizza L (2001) 
Cryptic subtelomeric translocation t(2;16)(q37;q24) segregating in a family with 
unexplained stillbirths and a dysmorphic, slightly retarded child. Eur J Hum Genet 
9:881-886 

Gotter AL, Shaikh TH, Budarf ML, Rhodes CH, Emanuel BS (2004) A palindrome-
mediated mechanism distinguishes translocations involving LCR-B of 
chromosome 22q11.2. Hum Mol Genet 13:103-115 

Gray JW, Langlois RG, Carrano AV, Burkhart-Schultz K, Van Dilla MA (1979) High 
resolution chromosome analysis: one and two parameter flow cytometry. 
Chromosoma 73:9-27 

Gribble SM, Kalaitzopoulos D, Burford DC, Prigmore E, Selzer RR, Ng BL, Matthews 
NS, Porter KM, Curley R, Lindasy SJ, Baptista J, Richmond TA, Carter NP 
(2006) Ultra-high resolution array painting facilitates breakpoint sequencing. J 
Med Genet 

Gribble SM, Prigmore E, Burford DC, Porter KM, Ng BL, Douglas EJ, Fiegler H, Carr P, 
Kalaitzopoulos D, Clegg S, Sandstrom R, Temple IK, Youings SA, Thomas NS, 
Dennis NR, Jacobs PA, Crolla JA, Carter NP (2005) The complex nature of 
constitutional de novo apparently balanced translocations in patients presenting 
with abnormal phenotypes. J Med Genet 42:8-16 

Haider S, Matsumoto R, Kurosawa N, Wakui K, Fukushima Y, Isobe M (2006) 
Molecular characterization of a novel translocation t(5;14)(q21;q32) in a patient 
with congenital abnormalities. J Hum Genet 51:335-340 



 
 
 
 
 

205

Hammond KL, Hanson IM, Brown AG, Lettice LA, Hill RE (1998) Mammalian and 
Drosophila dachshund genes are related to the Ski proto-oncogene and are 
expressed in eye and limb. Mech Dev 74:121-131 

Harnett GB, Farr TJ, Pietroboni GR, Bucens MR (1990) Frequent shedding of human 
herpesvirus 6 in saliva. J Med Virol 30:128-130 

Hill AS, MacCallum PK, Young BD, Lillington DM (2003) Molecular cloning of a 
constitutional t(7;22) translocation associated with risk of hematological 
malignancy. Genes Chromosomes Cancer 38:260-264 

Holder JL, Jr., Butte NF, Zinn AR (2000) Profound obesity associated with a balanced 
translocation that disrupts the SIM1 gene. Hum Mol Genet 9:101-108 

Holliday R (1964) A mechanism for gene conversion in fungi. Genet Res 5:282-304 
Holmes SE, Riazi MA, Gong W, McDermid HE, Sellinger BT, Hua A, Chen F, Wang Z, 

Zhang G, Roe B, Gonzalez I, McDonald-McGinn DM, Zackai E, Emanuel BS, 
Budarf ML (1997) Disruption of the clathrin heavy chain-like gene (CLTCL) 
associated with features of DGS/VCFS: a balanced (21;22)(p12;q11) 
translocation. Hum Mol Genet 6:357-367 

Hua SB, Qiu M, Chan E, Zhu L, Luo Y (1997) Minimum length of sequence homology 
required for in vivo cloning by homologous recombination in yeast. Plasmid 
38:91-96 

Iafrate AJ, Feuk L, Rivera MN, Listewnik ML, Donahoe PK, Qi Y, Scherer SW, Lee C 
(2004) Detection of large-scale variation in the human genome. Nat Genet 
36:949-951 

IHGSC (2004) Finishing the euchromatic sequence of the human genome. Nature 
431:931-945 

Ikegawa S, Masuno M, Kumano Y, Okawa A, Isomura M, Koyama K, Okui K, Makita 
Y, Sasaki M, Kohdera U, Okuda M, Koyama H, Ohashi H, Tajiri H, Imaizumi K, 
Nakamura Y (1999) Cloning of translocation breakpoints associated with 
Shwachman syndrome and identification of a candidate gene. Clin Genet 55:466-
472 

Ioannou PA, Amemiya CT, Garnes J, Kroisel PM, Shizuya H, Chen C, Batzer MA, de 
Jong PJ (1994) A new bacteriophage P1-derived vector for the propagation of 
large human DNA fragments. Nat Genet 6:84-89 

Ishikawa_Brush Y, Powell JF, Bolton P, Miller AP, Francis F, Willard HF, Lehrach H, 
Monaco AP (1997) Autism and multiple exostoses associated with an X;8 
translocation occurring within the GRPR gene and 3' to the SDC2 gene. Human 
Molecular Genetics 6:1241-1250 

Ishkanian AS, Malloff CA, Watson SK, DeLeeuw RJ, Chi B, Coe BP, Snijders A, 
Albertson DG, Pinkel D, Marra MA, Ling V, MacAulay C, Lam WL (2004) A 
tiling resolution DNA microarray with complete coverage of the human genome. 
Nat Genet 36:299-303 

Jacobs PA (1981) Mutation rates of structural chromosome rearrangements in man. Am J 
Hum Genet 33:44-54 



 
 
 
 
 

206

Jacobs PA, Browne C, Gregson N, Joyce C, White H (1992) Estimates of the frequency 
of chromosome abnormalities detectable in unselected newborns using moderate 
levels of banding. J Med Genet 29:103-108 

Jeffreys AJ (1987) Highly variable minisatellites and DNA fingerprints. Biochem Soc 
Trans 15:309-317 

Jeffreys AJ, Wilson V, Thein SL (1985) Hypervariable 'minisatellite' regions in human 
DNA. Nature 314:67-73 

Jeffries AR, Mungall AJ, Dawson E, Halls K, Langford CF, Murray RM, Dunham I, 
Powell JF (2003) beta-1,3-Glucuronyltransferase-1 gene implicated as a candidate 
for a schizophrenia-like psychosis through molecular analysis of a balanced 
translocation. Mol Psychiatry 8:654-663 

Kalaitzopoulos D (2006) Molecular characterisation and computational analysis of 
constitutional chromosome rearrangements. PhD Thesis 

Kallioniemi A, Kallioniemi OP, Sudar D, Rutovitz D, Gray JW, Waldman F, Pinkel D 
(1992) Comparative genomic hybridization for molecular cytogenetic analysis of 
solid tumors. Science 258:818-821 

Kas E, Laemmli UK (1992) In vivo topoisomerase II cleavage of the Drosophila histone 
and satellite III repeats: DNA sequence and structural characteristics. Embo J 
11:705-716 

Kehrer-Sawatzki H, Haussler J, Krone W, Bode H, Jenne DE, Mehnert KU, Tummers U, 
Assum G (1997) The second case of a t(17;22) in a family with neurofibromatosis 
type 1: sequence analysis of the breakpoint regions. Hum Genet 99:237-247 

Kim UJ, Birren BW, Slepak T, Mancino V, Boysen C, Kang HL, Simon MI, Shizuya H 
(1996) Construction and characterization of a human bacterial artificial 
chromosome library. Genomics 34:213-218 

Kirchhoff M, Gerdes T, Maahr J, Rose H, Bentz M, Dohner H, Lundsteen C (1999) 
Deletions below 10 megabasepairs are detected in comparative genomic 
hybridization by standard reference intervals. Genes Chromosomes Cancer 
25:410-413 

Klar J, Asling B, Carlsson B, Ulvsback M, Dellsen A, Strom C, Rhedin M, Forslund A, 
Anneren G, Ludvigsson JF, Dahl N (2005) RAR-related orphan receptor A 
isoform 1 (RORa1) is disrupted by a balanced translocation t(4;15)(q22.3;q21.3) 
associated with severe obesity. Eur J Hum Genet 13:928-934 

Klopocki E, Schulze H, Strauss G, Ott CE, Hall J, Trotier F, Fleischhauer S, Greenhalgh 
L, Newbury-Ecob RA, Neumann LM, Habenicht R, Konig R, Seemanova E, 
Megarbane A, Ropers HH, Ullmann R, Horn D, Mundlos S (2007) Complex 
inheritance pattern resembling autosomal recessive inheritance involving a 
microdeletion in thrombocytopenia-absent radius syndrome. Am J Hum Genet 
80:232-240 

Knowles WA, Gardner SD (1988) High prevalence of antibody to human herpesvirus-6 
and seroconversion associated with rash in two infants. Lancet 2:912-913 

Kondo K, Kondo T, Okuno T, Takahashi M, Yamanishi K (1991) Latent human 
herpesvirus 6 infection of human monocytes/macrophages. J Gen Virol 72 ( Pt 
6):1401-1408 



 
 
 
 
 

207

Korbel JO, Urban AE, Affourtit JP, Godwin B, Grubert F, Simons JF, Kim PM, Palejev 
D, Carriero NJ, Du L, Taillon BE, Chen Z, Tanzer A, Saunders AC, Chi J, Yang 
F, Carter NP, Hurles ME, Weissman SM, Harkins TT, Gerstein MB, Egholm M, 
Snyder M (2007) Paired-End Mapping Reveals Extensive Structural Variation in 
the Human Genome. Science 

Korbel JO, Urban AE, Affourtit JP, Godwin B, Grubert F, Simons JF, Kim PM, Palejev 
D, Carriero NJ, Du L, Taillon BE, Chen Z, Tanzer A, Saunders ACE, Chi J, Yang 
F, Carter NP, Hurles ME, Weissman SM, Harkins TT, Gerstein MB, Egholm M, 
Snyder M (In press) Paired-End Mapping Reveals Extensive Structural Variation 
in the Human Genome. Science 

Korenberg JR, Rykowski MC (1988) Human genome organization: Alu, lines, and the 
molecular structure of metaphase chromosome bands. Cell 53:391-400 

Krebs I, Weis I, Hudler M, Rommens JM, Roth H, Scherer SW, Tsui LC, Fuchtbauer 
EM, Grzeschik KH, Tsuji K, Kunz J (1997) Translocation breakpoint maps 5 kb 
3' from TWIST in a patient affected with Saethre-Chotzen syndrome. Hum Mol 
Genet 6:1079-1086 

Krowczynska AM, Rudders RA, Krontiris TG (1990) The human minisatellite consensus 
at breakpoints of oncogene translocations. Nucleic Acids Res 18:1121-1127 

Kumar A, Becker LA, Depinet TW, Haren JM, Kurtz CL, Robin NH, Cassidy SB, Wolff 
DJ, Schwartz S (1998) Molecular characterization and delineation of subtle 
deletions in de novo "balanced" chromosomal rearrangements. Hum Genet 
103:173-178 

Kurahashi H, Emanuel BS (2001) Long AT-rich palindromes and the constitutional 
t(11;22) breakpoint. Human Molecular Genetics 10:2605-2617 

Kurahashi H, Sakamoto M, Ono J, Honda A, Okada S, Nakamura Y (1998) Molecular 
cloning of the chromosomal breakpoint in the LIS1 gene of a patient with isolated 
lissencephaly and balanced t(8;17). Human Genetics 103:189-192 

Kurotaki N, Stankiewicz P, Wakui K, Niikawa N, Lupski JR (2005) Sotos syndrome 
common deletion is mediated by directly oriented subunits within inverted Sos-
REP low-copy repeats. Hum Mol Genet 14:535-542 

Lalli C, Galasso C, Lo Castro A, Nardone AM, Di Paolo A, Curatolo P (2007) Interstitial 
deletion of a proximal 3p: A clinically recognisable syndrome. Brain Dev 29:312-
316 

Lander ES, Linton LM, Birren B, Nusbaum C, Zody MC, Baldwin J, Devon K, et al. 
(2001) Initial sequencing and analysis of the human genome. Nature 409:860-921 

Landry JR, Mager DL (2002) Widely spaced alternative promoters, conserved between 
human and rodent, control expression of the Opitz syndrome gene MID1. 
Genomics 80:499-508 

Langlois RG, Yu LC, Gray JW, Carrano AV (1982) Quantitative karyotyping of human 
chromosomes by dual beam flow cytometry. Proc Natl Acad Sci U S A 79:7876-
7880 

Levy JB, Canoll PD, Silvennoinen O, Barnea G, Morse B, Honegger AM, Huang JT, 
Cannizzaro LA, Park SH, Druck T, et al. (1993) The cloning of a receptor-type 



 
 
 
 
 

208

protein tyrosine phosphatase expressed in the central nervous system. J Biol 
Chem 268:10573-10581 

Lichter P, Joos S, Bentz M, Lampel S (2000) Comparative genomic hybridization: uses 
and limitations. Semin Hematol 37:348-357 

Lin MS, Comings DE, Alfi OS (1977) Optical Studies of the interaction of 4'-6'-
diamidino-2-phenylindole with DNA and metaphase chromosomes. Chromosoma 
60:15-25 

Lindquester GJ, Inoue N, Allen RD, Castelli JW, Stamey FR, Dambaugh TR, O'Brian JJ, 
Danovich RM, Frenkel N, Pellett PE (1996) Restriction endonuclease mapping 
and molecular cloning of the human herpesvirus 6 variant B strain Z29 genome. 
Arch Virol 141:367-379 

Lopes J, Ravise N, Vandenberghe A, Palau F, Ionasescu V, Mayer M, Levy N, Wood N, 
Tachi N, Bouche P, Latour P, Ruberg M, Brice A, LeGuern E (1998) Fine 
mapping of de novo CMT1A and HNPP rearrangements within CMT1A-REPs 
evidences two distinct sex-dependent mechanisms and candidate sequences 
involved in recombination. Hum Mol Genet 7:141-148 

Lopez C, Pellett P, Stewart J, Goldsmith C, Sanderlin K, Black J, Warfield D, Feorino P 
(1988) Characteristics of human herpesvirus-6. J Infect Dis 157:1271-1273 

Lukusa T, Devriendt K, Fryns JP (1999) A 3p deletion syndrome in a child with both 
del(3)(p25-->pter) and dup(17)(q23-->qter). Ann Genet 42:91-94 

Lukusa T, Vermeesch JR, Holvoet M, Fryns JP, Devriendt K (2004) Deletion 2q37.3 and 
autism: molecular cytogenetic mapping of the candidate region for autistic 
disorder. Genet Couns 15:293-301 

Luppi M, Barozzi P, Morris C, Maiorana A, Garber R, Bonacorsi G, Donelli A, Marasca 
R, Tabilio A, Torelli G (1999) Human herpesvirus 6 latently infects early bone 
marrow progenitors in vivo. J Virol 73:754-759 

Luppi M, Marasca R, Barozzi P, Ferrari S, Ceccherini-Nelli L, Batoni G, Merelli E, 
Torelli G (1993) Three cases of human herpesvirus-6 latent infection: integration 
of viral genome in peripheral blood mononuclear cell DNA. J Med Virol 40:44-52 

Madan K, Nieuwint AW, van Bever Y (1997) Recombination in a balanced complex 
translocation of a mother leading to a balanced reciprocal translocation in the 
child. Review of 60 cases of balanced complex translocations. Hum Genet 
99:806-815 

Majewski J, Ott J (2000) GT repeats are associated with recombination on human 
chromosome 22. Genome Res 10:1108-1114 

Mansouri MR, Carlsson B, Davey E, Nordenskjold A, Wester T, Anneren G, Lackgren 
G, Dahl N (2006) Molecular genetic analysis of a de novo balanced translocation 
t(6;17)(p21.31;q11.2) associated with hypospadias and anorectal malformation. 
Hum Genet 119:162-168 

Mantripragada KK, Buckley PG, Jarbo C, Menzel U, Dumanski JP (2003) Development 
of NF2 gene specific, strictly sequence defined diagnostic microarray for deletion 
detection. J Mol Med 81:443-451 

Marui T, Koishi S, Funatogawa I, Yamamoto K, Matsumoto H, Hashimoto O, Nanba E, 
Kato C, Ishijima M, Watanabe K, Kasai K, Kato N, Sasaki T (2005) No 



 
 
 
 
 

209

association of FOXP2 and PTPRZ1 on 7q31 with autism from the Japanese 
population. Neurosci Res 

Matsumoto N, David DE, Johnson EW, Konecki D, Burmester JK, Ledbetter DH, Weber 
JL (2000) Breakpoint sequences of an 1;8 translocation in a family with Gilles de 
la Tourette syndrome. Eur J Hum Genet 8:875-883 

McMullan TW, Crolla JA, Gregory SG, Carter NP, Cooper RA, Howell GR, Robinson 
DO (2002) A candidate gene for congenital bilateral isolated ptosis identified by 
molecular analysis of a de novo balanced translocation. Hum Genet 110:244-250 

McVean GA, Myers SR, Hunt S, Deloukas P, Bentley DR, Donnelly P (2004) The fine-
scale structure of recombination rate variation in the human genome. Science 
304:581-584 

Meselson MS, Radding CM (1975) A general model for genetic recombination. Proc Natl 
Acad Sci U S A 72:358-361 

Meurer S, Pioch S, Wagner K, Muller-Esterl W, Gross S (2004) AGAP1, a novel binding 
partner of nitric oxide-sensitive guanylyl cyclase. J Biol Chem 279:49346-49354 

Millar JK, Wilson-Annan JC, Anderson S, Christie S, Taylor MS, Semple CA, Devon 
RS, Clair DM, Muir WJ, Blackwood DH, Porteous DJ (2000) Disruption of two 
novel genes by a translocation co-segregating with schizophrenia. Hum Mol 
Genet 9:1415-1423 

Moncla A, Philip N, Mattei JF (1995) Blepharophimosis-mental retardation syndrome 
and terminal deletion of chromosome 3p. J Med Genet 32:245-246 

Morgan TH (1910) Sex limited inheritance in Drosophila. Science 32:120-122 
Morris C, Luppi M, McDonald M, Barozzi P, Torelli G (1999) Fine mapping of an 

apparently targeted latent human herpesvirus type 6 integration site in 
chromosome band 17p13.3. J Med Virol 58:69-75 

Moyzis RK, Buckingham JM, Cram LS, Dani M, Deaven LL, Jones MD, Meyne J, 
Ratliff RL, Wu JR (1988) A highly conserved repetitive DNA sequence, 
(TTAGGG)n, present at the telomeres of human chromosomes. Proc Natl Acad 
Sci U S A 85:6622-6626 

Myers S, Bottolo L, Freeman C, McVean G, Donnelly P (2005) A fine-scale map of 
recombination rates and hotspots across the human genome. Science 310:321-324 

Neri G, Reynolds JF, Westphal J, Hinz J, Daniel A (1984) Interstitial deletion of 
chromosome 3p: report of a patient and delineation of a proximal 3p deletion 
syndrome. Am J Med Genet 19:189-193 

Nickerson E, Greenberg F, Keating MT, McCaskill C, Shaffer LG (1995) Deletions of 
the elastin gene at 7q11.23 occur in approximately 90% of patients with Williams 
syndrome. Am J Hum Genet 56:1156-1161 

Nie Z, Stanley KT, Stauffer S, Jacques KM, Hirsch DS, Takei J, Randazzo PA (2002) 
AGAP1, an endosome-associated, phosphoinositide-dependent ADP-ribosylation 
factor GTPase-activating protein that affects actin cytoskeleton. J Biol Chem 
277:48965-48975 

Niimura Y, Gojobori T (2002) In silico chromosome staining: reconstruction of Giemsa 
bands from the whole human genome sequence. Proc Natl Acad Sci U S A 
99:797-802 



 
 
 
 
 

210

Nimmakayalu MA, Gotter AL, Shaikh TH, Emanuel BS (2003) A novel sequence-based 
approach to localize translocation breakpoints identifies the molecular basis of a 
t(4;22). Hum Mol Genet 12:2817-2825 

Nishant KT, Kumar C, Rao MR (2006) HUMHOT: a database of human meiotic 
recombination hot spots. Nucleic Acids Res 34:D25-28 

Nothwang HG, Kim HG, Aoki J, Geisterfer M, Kubart S, Wegner RD, van Moers A, 
Ashworth LK, Haaf T, Bell J, Arai H, Tommerup N, Ropers HH, Wirth J (2001) 
Functional hemizygosity of PAFAH1B3 due to a PAFAH1B3-CLK2 fusion gene 
in a female with mental retardation, ataxia and atrophy of the brain. Hum Mol 
Genet 10:797-806 

Okuno T, Takahashi K, Balachandra K, Shiraki K, Yamanishi K, Takahashi M, Baba K 
(1989) Seroepidemiology of human herpesvirus 6 infection in normal children 
and adults. J Clin Microbiol 27:651-653 

Osborne LR, Li M, Pober B, Chitayat D, Bodurtha J, Mandel A, Costa T, Grebe T, Cox 
S, Tsui LC, Scherer SW (2001) A 1.5 million-base pair inversion polymorphism 
in families with Williams-Beuren syndrome. Nat Genet 29:321-325 

Osoegawa K, Mammoser AG, Wu C, Frengen E, Zeng C, Catanese JJ, de Jong PJ (2001) 
A bacterial artificial chromosome library for sequencing the complete human 
genome. Genome Res 11:483-496 

Pan TC, Zhang RZ, Pericak-Vance MA, Tandan R, Fries T, Stajich JM, Viles K, Vance 
JM, Chu ML, Speer MC (1998) Missense mutation in a von Willebrand factor 
type A domain of the alpha 3(VI) collagen gene (COL6A3) in a family with 
Bethlem myopathy. Hum Mol Genet 7:807-812 

Park SS, Stankiewicz P, Bi W, Shaw C, Lehoczky J, Dewar K, Birren B, Lupski JR 
(2002) Structure and evolution of the Smith-Magenis syndrome repeat gene 
clusters, SMS-REPs. Genome Res 12:729-738 

Patau K (1960) The identification of individual chromosomes, especially in man. Am J 
Hum Genet 12:250-276 

Patel PI, Roa BB, Welcher AA, Schoener-Scott R, Trask BJ, Pentao L, Snipes GJ, Garcia 
CA, Francke U, Shooter EM, Lupski JR, Suter U (1992) The gene for the 
peripheral myelin protein PMP-22 is a candidate for Charcot-Marie-Tooth disease 
type 1A. Nat Genet 1:159-165 

Patsalis PC, Evangelidou P, Charalambous S, Sismani C (2004) Fluorescence in situ 
hybridization characterization of apparently balanced translocation reveals cryptic 
complex chromosomal rearrangements with unexpected level of complexity. Eur J 
Hum Genet 12:647-653 

Pellett PE, Lindquester GJ, Feorino P, Lopez C (1990) Genomic heterogeneity of human 
herpesvirus 6 isolates. Adv Exp Med Biol 278:9-18 

Pietroboni GR, Harnett GB, Bucens MR, Honess RW (1988) Isolation of human 
herpesvirus 6 from saliva. Lancet 1:1059 

Pollack JR, Perou CM, Alizadeh AA, Eisen MB, Pergamenschikov A, Williams CF, 
Jeffrey SS, Botstein D, Brown PO (1999) Genome-wide analysis of DNA copy-
number changes using cDNA microarrays. Nat Genet 23:41-46 



 
 
 
 
 

211

Potocki L, Chen KS, Park SS, Osterholm DE, Withers MA, Kimonis V, Summers AM, 
Meschino WS, Anyane-Yeboa K, Kashork CD, Shaffer LG, Lupski JR (2000) 
Molecular mechanism for duplication 17p11.2- the homologous recombination 
reciprocal of the Smith-Magenis microdeletion. Nat Genet 24:84-87 

Puissant H, Azoulay M, Serre JL, Piet LL, Junien C (1988) Molecular analysis of a 
reciprocal translocation t(5;11) (q11;p13) in a WAGR patient. Hum Genet 
79:280-282 

Redon R, Ishikawa S, Fitch KR, Feuk L, Perry GH, Andrews TD, Fiegler H, et al. (2006) 
Global variation in copy number in the human genome. Nature 444:444-454 

Reiter LT, Hastings PJ, Nelis E, De Jonghe P, Van Broeckhoven C, Lupski JR (1998) 
Human meiotic recombination products revealed by sequencing a hotspot for 
homologous strand exchange in multiple HNPP deletion patients. Am J Hum 
Genet 62:1023-1033 

Reiter LT, Murakami T, Koeuth T, Gibbs RA, Lupski JR (1997) The human COX10 
gene is disrupted during homologous recombination between the 24 kb proximal 
and distal CMT1A-REPs. Hum Mol Genet 6:1595-1603 

Richards CS, Watkins SC, Hoffman EP, Schneider NR, Milsark IW, Katz KS, Cook JD, 
Kunkel LM, Cortada JM (1990) Skewed X inactivation in a female MZ twin 
results in Duchenne muscular dystrophy. Am J Hum Genet 46:672-681 

Roberts T, Chernova O, Cowell JK (1998) NB4S, a member of the TBC1 domain family 
of genes, is truncated as a result of a constitutional t(1;10)(p22;q21) chromosome 
translocation in a patient with stage 4S neuroblastoma. Hum Mol Genet 7:1169-
1178 

Rodriguez-Perales S, Melendez B, Gribble SM, Valle L, Carter NP, Santamaria I, Conde 
L, Urioste M, Benitez J, Cigudosa JC (2004) Cloning of a new familial t(3;8) 
translocation associated with conventional renal cell carcinoma reveals a 5 kb 
microdeletion and no gene involved in the rearrangement. Hum Mol Genet 
13:983-990 

Rowley JD (1973) Identificaton of a translocation with quinacrine fluorescence in a 
patient with acute leukemia. Ann Genet 16:109-112 

Sakano H, Huppi K, Heinrich G, Tonegawa S (1979) Sequences at the somatic 
recombination sites of immunoglobulin light-chain genes. Nature 280:288-294 

Salahuddin SZ, Ablashi DV, Markham PD, Josephs SF, Sturzenegger S, Kaplan M, 
Halligan G, Biberfeld P, Wong-Staal F, Kramarsky B, et al. (1986) Isolation of a 
new virus, HBLV, in patients with lymphoproliferative disorders. Science 
234:596-601 

Samulski RJ, Zhu X, Xiao X, Brook JD, Housman DE, Epstein N, Hunter LA (1991) 
Targeted integration of adeno-associated virus (AAV) into human chromosome 
19. Embo J 10:3941-3950 

Sander M, Hsieh TS (1985) Drosophila topoisomerase II double-strand DNA cleavage: 
analysis of DNA sequence homology at the cleavage site. Nucleic Acids Res 
13:1057-1072 



 
 
 
 
 

212

Saxinger C, Polesky H, Eby N, Grufferman S, Murphy R, Tegtmeir G, Parekh V, Memon 
S, Hung C (1988) Antibody reactivity with HBLV (HHV-6) in U.S. populations. J 
Virol Methods 21:199-208 

Schoumans J, Anderlid BM, Blennow E, Teh BT, Nordenskjold M (2004) The 
performance of CGH array for the detection of cryptic constitutional chromosome 
imbalances. J Med Genet 41:198-202 

Schule B, Albalwi M, Northrop E, Francis DI, Rowell M, Slater HR, Gardner RJ, 
Francke U (2005) Molecular breakpoint cloning and gene expression studies of a 
novel translocation t(4;15)(q27;q11.2) associated with Prader-Willi syndrome. 
BMC Med Genet 6:18 

Sebat J, Lakshmi B, Troge J, Alexander J, Young J, Lundin P, Maner S, Massa H, 
Walker M, Chi M, Navin N, Lucito R, Healy J, Hicks J, Ye K, Reiner A, Gilliam 
TC, Trask B, Patterson N, Zetterberg A, Wigler M (2004) Large-scale copy 
number polymorphism in the human genome. Science 305:525-528 

Selzer RR, Richmond TA, Pofahl NJ, Green RD, Eis PS, Nair P, Brothman AR, Stallings 
RL (2005) Analysis of chromosome breakpoints in neuroblastoma at sub-kilobase 
resolution using fine-tiling oligonucleotide array CGH. Genes Chromosomes 
Cancer 44:305-319 

Service RF (2006) Gene sequencing. The race for the $1000 genome. Science 311:1544-
1546 

Shaffer LG, Lupski JR (2000) Molecular mechanisms for constitutional chromosomal 
rearrangements in humans. Annu Rev Genet 34:297-329 

Sharp AJ, Hansen S, Selzer RR, Cheng Z, Regan R, Hurst JA, Stewart H, Price SM, Blair 
E, Hennekam RC, Fitzpatrick CA, Segraves R, Richmond TA, Guiver C, 
Albertson DG, Pinkel D, Eis PS, Schwartz S, Knight SJ, Eichler EE (2006) 
Discovery of previously unidentified genomic disorders from the duplication 
architecture of the human genome. Nat Genet 38:1038-1042 

Shaw CJ, Shaw CA, Yu W, Stankiewicz P, White LD, Beaudet AL, Lupski JR (2004) 
Comparative genomic hybridisation using a proximal 17p BAC/PAC array detects 
rearrangements responsible for four genomic disorders. J Med Genet 41:113-119 

Shaw-Smith C, Pittman AM, Willatt L, Martin H, Rickman L, Gribble S, Curley R, 
Cumming S, Dunn C, Kalaitzopoulos D, Porter K, Prigmore E, Krepischi-Santos 
AC, Varela MC, Koiffmann CP, Lees AJ, Rosenberg C, Firth HV, de Silva R, 
Carter NP (2006) Microdeletion encompassing MAPT at chromosome 17q21.3 is 
associated with developmental delay and learning disability. Nat Genet 38:1032-
1037 

Shaw-Smith C, Redon R, Rickman L, Rio M, Willatt L, Fiegler H, Firth H, Sanlaville D, 
Winter R, Colleaux L, Bobrow M, Carter NP (2004) Microarray based 
comparative genomic hybridisation (array-CGH) detects submicroscopic 
chromosomal deletions and duplications in patients with learning 
disability/mental retardation and dysmorphic features. J Med Genet 41:241-248 

Shoichet SA, Hoffmann K, Menzel C, Trautmann U, Moser B, Hoeltzenbein M, Echenne 
B, Partington M, Van Bokhoven H, Moraine C, Fryns JP, Chelly J, Rott HD, 
Ropers HH, Kalscheuer VM (2003) Mutations in the ZNF41 gene are associated 



 
 
 
 
 

213

with cognitive deficits: identification of a new candidate for X-linked mental 
retardation. Am J Hum Genet 73:1341-1354 

Singh GB, Kramer JA, Krawetz SA (1997) Mathematical model to predict regions of 
chromatin attachment to the nuclear matrix. Nucleic Acids Res 25:1419-1425 

Smit AF (1996) The origin of interspersed repeats in the human genome. Curr Opin 
Genet Dev 6:743-748 

Smith AC, McGavran L, Robinson J, Waldstein G, Macfarlane J, Zonona J, Reiss J, Lahr 
M, Allen L, Magenis E (1986) Interstitial deletion of (17)(p11.2p11.2) in nine 
patients. Am J Med Genet 24:393-414 

Smith BL, Baumgarten R, Nielsen S, Raben D, Zeidel ML, Agre P (1993) Concurrent 
expression of erythroid and renal aquaporin CHIP and appearance of water 
channel activity in perinatal rats. J Clin Invest 92:2035-2041 

Smith GR, Kunes SM, Schultz DW, Taylor A, Triman KL (1981) Structure of chi 
hotspots of generalized recombination. Cell 24:429-436 

Snijders AM, Nowak N, Segraves R, Blackwood S, Brown N, Conroy J, Hamilton G, 
Hindle AK, Huey B, Kimura K, Law S, Myambo K, Palmer J, Ylstra B, Yue JP, 
Gray JW, Jain AN, Pinkel D, Albertson DG (2001) Assembly of microarrays for 
genome-wide measurement of DNA copy number. Nat Genet 29:263-264 

Solinas-Toldo S, Lampel S, Stilgenbauer S, Nickolenko J, Benner A, Dohner H, Cremer 
T, Lichter P (1997) Matrix-based comparative genomic hybridization: biochips to 
screen for genomic imbalances. Genes Chromosomes Cancer 20:399-407 

Spitz F, Montavon T, Monso-Hinard C, Morris M, Ventruto ML, Antonarakis S, 
Ventruto V, Duboule D (2002) A t(2;8) balanced translocation with breakpoints 
near the human HOXD complex causes mesomelic dysplasia and vertebral 
defects. Genomics 79:493-498 

Spitzner JR, Muller MT (1988) A consensus sequence for cleavage by vertebrate DNA 
topoisomerase II. Nucleic Acids Res 16:5533-5556 

Stankiewicz P, Lupski JR (2002) Genome architecture, rearrangements and genomic 
disorders. Trends Genet 18:74-82 

Strachan T, Read AP (1999) Human Molecular Genetics. John Wiley & Sons, Inc. 
Stranger BE, Forrest MS, Dunning M, Ingle CE, Beazley C, Thorne N, Redon R, Bird 

CP, de Grassi A, Lee C, Tyler-Smith C, Carter N, Scherer SW, Tavare S, 
Deloukas P, Hurles ME, Dermitzakis ET (2007) Relative impact of nucleotide and 
copy number variation on gene expression phenotypes. Science 315:848-853 

Sugawara H, Egashira M, Harada N, Jakobs TC, Yoshiura K, Kishino T, Ohta T, Niikawa 
N, Matsumoto N (2002) Breakpoint analysis of a familial balanced translocation 
t(2;8)(q31;p21) associated with mesomelic dysplasia. J Med Genet 39:E34 

Tagariello A, Heller R, Greven A, Kalscheuer VM, Molter T, Rauch A, Kress W, 
Winterpacht A (2006) Balanced translocation in a patient with craniosynostosis 
disrupts the SOX6 gene and an evolutionarily conserved non-transcribed region. J 
Med Genet 43:534-540 

Tedder RS, Briggs M, Cameron CH, Honess R, Robertson D, Whittle H (1987) A novel 
lymphotropic herpesvirus. Lancet 2:390-392 



 
 
 
 
 

214

Thomson BJ, Dewhurst S, Gray D (1994) Structure and heterogeneity of the a sequences 
of human herpesvirus 6 strain variants U1102 and Z29 and identification of 
human telomeric repeat sequences at the genomic termini. J Virol 68:3007-3014 

Tijo JH, Levan A (1956) The chromosome number of man. Hereditas 42:1-6 
Torelli G, Barozzi P, Marasca R, Cocconcelli P, Merelli E, Ceccherini-Nelli L, Ferrari S, 

Luppi M (1995) Targeted integration of human herpesvirus 6 in the p arm of 
chromosome 17 of human peripheral blood mononuclear cells in vivo. J Med 
Virol 46:178-188 

Toriello HV, Glover TW, Takahara K, Byers PH, Miller DE, Higgins JV, Greenspan DS 
(1996) A translocation interrupts the COL5A1 gene in a patient with Ehlers-
Danlos syndrome and hypomelanosis of Ito. Nat Genet 13:361-365 

Traver CN, Klapholz S, Hyman RW, Davis RW (1989) Rapid screening of a human 
genomic library in yeast artificial chromosomes for single-copy sequences. Proc 
Natl Acad Sci U S A 86:5898-5902 

Tuzun E, Sharp AJ, Bailey JA, Kaul R, Morrison VA, Pertz LM, Haugen E, Hayden H, 
Albertson D, Pinkel D, Olson MV, Eichler EE (2005) Fine-scale structural 
variation of the human genome. Nat Genet 

van Bakel I, Holt S, Craig I, Boyd Y (1995) Sequence analysis of the breakpoint regions 
of an X;5 translocation in a female with Duchenne muscular dystrophy. Am J 
Hum Genet 57:329-336 

Velagaleti GV, Bien-Willner GA, Northup JK, Lockhart LH, Hawkins JC, Jalal SM, 
Withers M, Lupski JR, Stankiewicz P (2005) Position Effects Due to 
Chromosome Breakpoints that Map ~900 Kb Upstream and ~1.3 Mb Downstream 
of SOX9 in Two Patients with Campomelic Dysplasia. Am J Hum Genet 76:652-
662 

Vermeesch JR, Fiegler H, de Leeuw N, Szuhai K, Schoumans J, Ciccone R, Speleman F, 
Rauch A, Clayton-Smith J, Van Ravenswaaij C, Sanlaville D, Patsalis PC, Firth 
H, Devriendt K, Zuffardi O (2007) Guidelines for molecular karyotyping in 
constitutional genetic diagnosis. Eur J Hum Genet 

Vervoort VS, Viljoen D, Smart R, Suthers G, DuPont BR, Abbott A, Schwartz CE (2002) 
Sorting nexin 3 (SNX3) is disrupted in a patient with a translocation 
t(6;13)(q21;q12) and microcephaly, microphthalmia, ectrodactyly, prognathism 
(MMEP) phenotype. J Med Genet 39:893-899 

Visser R, Shimokawa O, Harada N, Kinoshita A, Ohta T, Niikawa N, Matsumoto N 
(2005) Identification of a 3.0-kb major recombination hotspot in patients with 
sotos syndrome who carry a common 1.9-Mb microdeletion. Am J Hum Genet 
76:52-67 

Vissers LE, de Vries BB, Osoegawa K, Janssen IM, Feuth T, Choy CO, Straatman H, van 
der Vliet W, Huys EH, van Rijk A, Smeets D, van Ravenswaaij-Arts CM, Knoers 
NV, van der Burgt I, de Jong PJ, Brunner HG, van Kessel AG, Schoenmakers EF, 
Veltman JA (2003) Array-based comparative genomic hybridization for the 
genomewide detection of submicroscopic chromosomal abnormalities. Am J Hum 
Genet 73:1261-1270 



 
 
 
 
 

215

Volik S, Zhao S, Chin K, Brebner JH, Herndon DR, Tao Q, Kowbel D, Huang G, Lapuk 
A, Kuo WL, Magrane G, De Jong P, Gray JW, Collins C (2003) End-sequence 
profiling: sequence-based analysis of aberrant genomes. Proc Natl Acad Sci U S 
A 100:7696-7701 

Wahlstrom J, Uller A, Johannesson T, Holmqvist D, Darnfors C, Vujic M, Tonnby B, 
Hagberg B, Martinsson T (1999) Congenital variant Rett syndrome in a girl with 
terminal deletion of chromosome 3p. J Med Genet 36:343-345 

Waldman AS, Liskay RM (1988) Dependence of intrachromosomal recombination in 
mammalian cells on uninterrupted homology. Mol Cell Biol 8:5350-5357 

Warburton D (1991) De novo balanced chromosome rearrangements and extra marker 
chromosomes identified at prenatal diagnosis: clinical significance and 
distribution of breakpoints. Am J Hum Genet 49:995-1013 

Ward KN, Gray JJ, Efstathiou S (1989) Brief report: primary human herpesvirus 6 
infection in a patient following liver transplantation from a seropositive donor. J 
Med Virol 28:69-72 

Wassink TH, Piven J, Vieland VJ, Jenkins L, Frantz R, Bartlett CW, Goedken R, 
Childress D, Spence MA, Smith M, Sheffield VC (2005) Evaluation of the 
chromosome 2q37.3 gene CENTG2 as an autism susceptibility gene. Am J Med 
Genet B Neuropsychiatr Genet 136:36-44 

Watt VM, Ingles CJ, Urdea MS, Rutter WJ (1985) Homology requirements for 
recombination in Escherichia coli. Proc Natl Acad Sci U S A 82:4768-4772 

Weksberg R, Shuman C, Caluseriu O, Smith AC, Fei YL, Nishikawa J, Stockley TL, Best 
L, Chitayat D, Olney A, Ives E, Schneider A, Bestor TH, Li M, Sadowski P, 
Squire J (2002) Discordant KCNQ1OT1 imprinting in sets of monozygotic twins 
discordant for Beckwith-Wiedemann syndrome. Hum Mol Genet 11:1317-1325 

Willett-Brozick JE, Savul SA, Richey LE, Baysal BE (2001) Germ line insertion of 
mtDNA at the breakpoint junction of a reciprocal constitutional translocation. 
Hum Genet 109:216-223 

Wood S, Schertzer M, Drabkin H, Patterson D, Longmire JL, Deaven LL (1992) 
Characterization of a human chromosome 8 cosmid library constructed from 
flow-sorted chromosomes. Cytogenet Cell Genet 59:243-247 

Wu K, Yang Y, Wang C, Davoli MA, D'Amico M, Li A, Cveklova K, Kozmik Z, Lisanti 
MP, Russell RG, Cvekl A, Pestell RG (2003) DACH1 inhibits transforming 
growth factor-beta signaling through binding Smad4. J Biol Chem 278:51673-
51684 

Wyman AR, White R (1980) A highly polymorphic locus in human DNA. Proc Natl 
Acad Sci U S A 77:6754-6758 

Yoshiura K, Machida J, Daack-Hirsch S, Patil SR, Ashworth LK, Hecht JT, Murray JC 
(1998) Characterization of a novel gene disrupted by a balanced chromosomal 
translocation t(2;19)(q11.2;q13.3) in a family with cleft lip and palate. Genomics 
54:231-240 

 




