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Introduction
Copy number variations (CNVs) occur when the 
number of copies of a particular genetic material 
varies from one segment to another. It has been 
established that CNVs in a genome may result in a 
phenotypic expression, if they are large enough 
(Valsesia 2013). However, the mechanisms and 
full effect of CNVs are still being explored. Many 
studies have been conducted in populations that 
have a disorder. De novo CNVs have been 
recognized as a significant risk factor for Autism 
Spectrum Disorder and it has been determined 
that certain CNVs can contribute to the risk for, or 
the protection from, schizophrenia (Sanders 
2015)(Sebat 2007)(Marshall 2017). The effect of 
CNVs in unselected populations has yet to be fully 
explored.

Objective
To look at the burden of CNVs in unselected 
populations, or those not affected by known 
disorders, with the intent to observe the unbiased 
effects of CNVs. Additionally, we stratified the 
sample set by ancestry to observe the differences 
of CNV frequencies by heritage. 

Methods
Sample: The study population was taken from the 
UK Biobank.
• 500,000 ages 40-69
• Principal components of ancestry were used to 

stratify participants into four categories (Figure 
1).

CNV calling and CNV burden
• CNVs were called using PennCNV and 

QuantiSNP
• Overall burden of deleterious CNVs was 

estimated using pLI and LOEUF  scores (Figure 2).
• Eight individual CNVs (Figure 3) had a count of 

of ³ 275, meaning that if frequency were even 
across ancestry groups, we would expect 
roughly 5 copies in the smallest groups.

Methods
Analysis:
• The mean was calculated for pLI (probability of 

being loss-of-function intolerant) scores and 
LOEUF (loss-of-function observed/expected 
upper bound fraction) scores, both for 
deletions and duplications.

• A chi-squared test for independence was 
performed to test whether individual CNVs 
were distributed evenly across the different 
ancestry groups.

Discussion
• As shown in Figure 2, the mean pLI and LOEUF scores did not differ significantly between the different ancestry groups. 
• Four CNVs (13q12del(CRYL1), 15q11.2del, 15q13.3dup(CHRNA7), and 2q13del(NPHP1) were at elevated frequency in the White 

British population, while being lowered in the other four ancestral groups.
• Two CNVs (15q11.2dup and 2q13dup(NPHP1)) were lower than expected in the White British population, while being elevated in 

the other four ancestral groups.
• Kendall et. al (2019) investigated cognitive performance and copy number variants in the UK Biobank. Of the six CNVs showing 

frequency differences by ancestry, four were associated with cognitive performance, including 13q12del(CRYL1), 15q11.2del, 
15q11.2dup, and 15q13.3dup(CHRNA7).

• Crawford et al. (2019) looked at the medical consequences of CNVs in adults in the UKBiobank. While none of the six significant 
CNVs in Table 2 were significantly associated with a medical consequence, some did offer data suggestive of a possible medical 
outcome. 13q12del(CRYL1) was associated with paralytic symptoms, migraines, ovarian cysts, and arrythmia. 15q11.2del was 
associated with prostate hyperplasia. 15q11.2dup was associated with neuropathies, gout, athersclerotic vascular disease, high 
cholestorol, and ischaemic heart disease. 15q13.3dup(CHRNA7) was associated with getting a heart valve replacement, diabetes, 
ischaemic heart disease, asthma, and inflammatory bowel disease. 2q13del(NPHP1) was associated with varicose veins and 
osteoporosis.

Next Steps
The UK Biobank is mostly a homogeneous 
sample, so it would be useful to replicate these 
same analyses in another sample population that 
is larger and offers more diversity.
Additionally, we want to look at the association of 
these CNVs with quantitative measures of 
neuropsychiatric functioning (mood and social 
function and psychosis). 
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Figure 2: Mean Deletion and Duplication  pLI and LOEUF 
by Ancestry 

Figure 1: UK Biobank Sample Population by Ancestry

Figure 3: CNV Frequency by Ancestry Group with Test for 
Independence 
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