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Blue bars indicate reported CNVs, red bars indicate reported inversion breakpoints, green bars to the left indicate segmental duplications.

Fig.1 The distribution of CNVs in human genome

Table 1 CNVs detection methods and applications

*1

E1 CNVsER@EERLEMNE

AEICNVst&M 735 &R ER

R 77 i

Detection method

I& ] Ve
Applications

S 30K

References

Fluorescence in situ

hybridization, FISH

Comparative genomic
hybridization, CGH

High resolution comp-
arative genomic hybr-
idization, HR-CGH

Bacterial artificial

chromosomes, BAC

cDNA aCGH

Oligonucleotide array
CGH, 0aCGH

Multiplex amplifiable
Probe hybridization, MAPH

Next-generation sequencing

Chromosomal mapping of repeat DNA sequences and multiple-copied gene families

Identification of hybrid parental chromosomes; structural analysis and physical mapping

of chromosome

Detection of exogenous chromatin

Species evolution and phylogenetic study

Using small sample size tumor DNA to identify whole genome copy number variations

Researches on samples from peripheral blood, cultured cells, fresh tissue and fixed tissue

Small amount DNA samples after PCR amplification

Genetic diagnosis of abnormal phenotypes with “normal” or “balanced translocation”

karyotyping results

Sources identification of marker chromosomes

Diagnosis of complex chromosomal abnormalities

Analysis of poor-quality DNA samples; CNVs detection with high sensitivity and
reproducibility, including single copy gain and loss, homozygous deletion and high level
amplification, conducive to cancer gene identification and genetic research

Detection of CNVs in the exon region, and its results represent relations between high

level amplification or deletion and changes in gene expression

Chip of the highest resolution, for high-resolution scanning of genome wide CNVs with
accurately identification of CNVs number and breakpoints, analysisng a syndrome, providing

favorable results for diagnosis, prognosis, genetic counseling and clinical management of

unbalanced cytogenetic imbalances

Detecting CNVs of multiple exons at a time

Whole-genome resequencing or more targeted sequencing for discovery of mutations or

polymorphisms

Large-scale analysis of DNA methylation
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“A. B. C...”mean different coding fragments; “a. b. c...” mean different non-coding fragments; “1~7” mean the abnormalities of genes happened

in its duplicating processes.

E2 CNVsEMARTEE
Fig.2 Schematic representation of the formation of CNVs
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2 5CNVsHXBIRR R EHEXHER
Table 2 Diseases relating with CNVs and related genes
PR A4 TR AFAEHE DUECR Y R L ] Z:2% 3R
Diseases Genes References
Progressive muscula dystrophy, PMD PLPI Lee et al.”
Acquired Immune Deficiency Syndrome, AIDS CCL3L1 Gonzalez et al.**"

Mammary cancerCHEK?2

Carney syndrome

Familial juvenile polyposis, FJP
Acute myelogenous leukemia, AML
Familial gastric carcinoma
Parkinson's disease
Charcot-Marie-Tooth, CMT

Colon cancer Ets2
SchizophreniaNRXN1, ASTN2
OsteoporosisUGT2B17
Subarachnoid aneurysmal hemorrhage

Glomerulonephritis

Cybulski &4

PRKARIA Horvath et al.®
SMAD4,BMPRIA Calva et al.®”

RUNXI Preudhomme et al.***
CDHI Oliveira et al.'"

Alpha-Synuclein
PMP22
Sussan et al.l

Kirov et al.!

Ibanez et al.'*”

Passage et al.!*”

64]

65-66]

Yang et al.*")

SELIL

FCGR

Bae et al.'®®

3B Ouahchi et al.'*®”
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The Progress on Gene Copy Number Variations

Cheng Yuqiang, Guo Weixing, Cheng Shuqun*®
(Second Military Medical University, Shanghai 200438, China)

Abstract Copy number variations (CNVs) are structurally mutation regions of DNA which comprises
deletion, insertion, recombination, and complex variation of DNA copy number. CNVs are detected not only in
patients, but also in normal individuals. The existence of CNVs has tremendous enriched the difference in genome
among random individuals and turned the concept of genetic disparity. Although there are lots of researches on
CNVs, many of which are in primary stage. CNVs may play an important role in pathogenesis, but the mechanism
that how CNVs cause diseases or evoke the alteration of genes is still unclear and to be proved. Here, we review the
recent advancements of CNVs.
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