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Relationships between copy number variations and human disease
and its perspective in animal disease-resistant breeding

HE Yang-Hua, YU Ying, ZHANG Yuan
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Abstract: Copy number variations (CNVs) refer to the deletion, insertion, and duplication of genes over 1 kb in length.
CNVs were widely found in human and other mammalian genomes. Here, we mainly reviewed the impacts of CNVs on the
human diseases, and introduced the general detecting methods for CNVs. We also discussed the potential relationship be-
tween CNVs and disease-resistant breeding of animals. Because of the significant effects of CNVs on the resistance and
susceptibility of disease, CNVs can be used in the marker-assisted selection, QTL fine mapping, and disease-resistant
breeding of livestocks by means of biotechnologies.
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Table 1 Examples of disorders caused by genomic imbalances and CNVs identified in regions associated with these disor-
ders* (redrawn from reference!®)

CNVs
Chromosomal location Disease phenotype associated with the region CNVs and known gene(s) in regions
5p15 Cri du chat syndrome 12
5q13.2 Spinal muscular atrophy (SMA) 22 BIRC1, GTF2H2, SERF1A, SERF1B, SMN1, SMN2 2214151
7q11.23 Williams-Beuren syndrome 116-28
8q12 CHARGE syndrome 1!
11p15.4 Charcot-Marie-tooth disease type 4B2 2% ADM, SBF22
15q11-13 Prader-Willi and Angelman syndrome 2122 ATP10A, OCA2, OR4M2, OR4N4, UBE3A 2101114
17p11.2 Smith-Magenis syndrome 12524 ATPAF2, COPS3, DRG2, MED9, NT5M, RAI1, SMCR8, SREBF1 2!
17p12 Charcot-Marie-tooth disease type 1A 24 COX10, HS3ST3A1, PMP22, TEKT3, ZNF286 (111419
21q21 Alzheimer disease 2!
22q11.2 DiGeorge/Velocardiofacial syndrome 2728 GGT2, GNBIL, HIC2 101115
Xq22.2 Pelizaeus-Merzbacher disease 2!
*: , CNVs
*: In some of these same regions, CNVs have also been identified among non-affected individuals.
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Fig. 1 Influence of copy number variations (CNVs) on
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