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Mode of Chromosomal
syndrome Inheritance Gene Site Main Cancer (s)
Breast/ ovary families AD BRCA1 17921 Breast, ovary, colon, prostate
Breast (+ ovary) families AD BRCAZ2 13q12 Breast, ovary
Familial adenomatous AD APC 5021 Colorectal, duodenal, thyroid
polyposis
Turcot syndrome AD APC 5021 Colorectal, brain
hMLH1 3p21
hMSH2 2p22-21
Lynch syndrome AD hMLH1 3p21 Colorectal, endometrial, urinary tract, ovarian, gastric, small bowel,
hMSH2 2p22-21 hepatobiliary
hMSH6 2pl6
hPMS1 2q31
hPMS2 7p22
TACSTD1 2p21
MYH polyposis AR MYH 1p33
Muir- Torre syndrome AD hMSH2 2p22-21 As Lynch syndrome plus sebaceous tumors, layngeal
Juvenile polyposis AD SMAD4/DPC4 18g21.1 colorectal
BMPR1A 10922
Peutz- Jegher syndrome AD STK11 19p13.3 Gastrointestinal, breast, uterus, ovary, testis
Cowden disease AD PTEN 10923 Breast (females), thyroid (papillary), testicular (seminoma)
Familial retinoblastoma AD RB1 13q14 Retinoblastoma
Li- Fraumeni syndrome AD TP53 17p13 Sarcoma, breast, brain, leukemia, adrenal cortex
Multiple Endocrine Neoplasia (MEN)
Type (MEN1) AD MEN1 11913 Parathyroid, thyroid, anterior, pituitary, pancreatic islet cells, adrenal
Type (MEN2) AD RET 10g11.2 Thyroid (medullary), pheochromocytoma
Von Hippel- Lindau disease AD VHL 3p25-26 CNS hemangioblastoma, rental, pancreatic, pheochromocytoma
Garlin (nevoid basal cell AD PTCH 9922 Basal cell carcinomas, syndrome medulloblastoma, ovarian fibromas,
carcinoma) syndrome (odontogenic keratocysis)
Birt- Hogg- Dube syndrome AD FLCN 17p11.2 Renal
Dysplastic nevus syndrome AD CMM1 1p Melanoma (familial atypical mole melanoma, FAMM)
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L)l S5 caxdse L)L lp)lw b LSS b Gk (6,5 Iy &l
Coding 36-100 9-35 CAG Huntington disease (HTT)
3UTR 50-4000 5-35 CTG Myotonic dystrophy type 1 (DMPK)
Intron 1 75->11000 11-26 CCTG Myotonic dystrophy type 1 (CNBP)
S'UTR 200-2000 10-50 CGG Fragile X site A (FMR1)
Coding 40-62 13-30 CAG Kennedy disease (AR)
Coding 39-80 6-36 CAG Spinocerebellar ataxia 1 (ATXN1)
Coding 32-79 13-31 CAG Spinocerebellar ataxia 2 (ATXN2)
Coding 52-86 14-44 CAG Machado- Joseph disease/
Spinocerebellar ataxia 3 (ATXN3)
Coding 19-33 4-18 CAG Spinocerebellar ataxia 6 (CACNALA)
Coding 38-220 7-17 CAG Spinocerebellar ataxia 7 (ATXN7)
3'UTR 71-1300 15-50 CTG Spinocerebellar ataxia 8 (ATXNS)
Intron 9 400-4500 10-29 ATTCT  Spinocerebellar ataxia 10 (ATXN10)
5'UTR 51-78 7-32 CAG Spinocerebellar ataxia 12 (PPP2R2B)
Coding 47-63 25-44 CAG Spinocerebellar ataxia 17 (TBP)
Coding 53-88 7-23 CAG Dentatorubral- pallidoluysian atrophy
(ATN1)
Intron 1 70->1000 5-30 GAA Friedreieh ataxia (FXN1)
Promoter >200 6-25 CCG Fragile X site E (AFF2)
Coding 8-13 6 GCG Oculopharyngeal muscular dystrophy

(PABPN1)
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Table 4.2 strategies for Disease Gene Identification by Exome Sequencing

strategy

Examples of Disorders with New Disease
Genes identified

Trio analysis to identify de novo heterozygous
mutations

Intellectual disability, autism and
developmental disorders

Linkage approach of sequencing most distantly
related individuals within a dominant pedigree
to identify heterozygous mutations

Charcot- Marie- Tooth disease (DYNC1H1)

Proband sequencing in a consanguineous
pedigree to identify heterozygous mutations

Oculocutaneous albinism and neutropenia (in a
single patient)

Proband sequencing to identify compound
heterozygous mutations in an outbred family

Miller syndrome and Sensenbrenner syndrome

Cohort sequencing of affected individuals with
a distinctive phenotype

Kabuki syndrome
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Table 5.5 methods for detecting copy humber changes

Method

Known/ unknown
copy number change

example

Advantages/ disadvantages

Multiplex ligation-

dependent probe
amplification

Known

Gene- specific or

subtelomere deletion

analysis

suited to the clinical
dianostic setting, labo
intensive and requires good
quality DNA

Quantitative Known Prenatal aneuploidy | Rapid, but requires

fluorescent PCR testing informative microsatellite
markers

Droplet digital Known confirming deletions | Flexible; can use a standard

PCR

or duplications

found by a different

method

PCR primers, but gene-
centric approach

Array CGH

Known/ unknown

testing for severe
developmental
delay, learning
difficulties,
congenital
abnormalities

Detects any election or
duplication, but
interpretation of novel
variants can be difficult

Next- generation
sequencing

Known/ unknown

analysis of all of
genes that are
sequenced

expensive equipment,
enormous capacity, but va:
amount of data to analyze,
and interpretation of novel
variants can be difficult
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