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« 700K genome-wide probes with high marker-to-exon
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» 80K supplemental markers selected to enhance cytoge-
netic assay performance
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for data analysis and visualization
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Introduction

Cytogenetic variation is a cause of numerous disorders,
including cancers, developmental conditions, and fetal
anomalies. Properly designed single nucleotide polymor-
phism (SNP) arrays can be used to assess chromosome
structure, copy number, and segregation in a rapid and
affordable assay. These microarrays offer researchers
valuable insights into genetic mechanisms of human health
and disease.

The Infinium Global Screening Array with Cytogenetics-24
v1.0 BeadChip (Figure 1) is an easy-to-use solution
for investigating cytogenetic variability. To create this
BeadChip, 80K cytogenetic-informative markers were
added to 620K proven disease-targeted markers from
the Infinium Global Screening Array-24 v3.0 (Table 1).
Analysis for the Infinium Global Screening Array with
Cytogenetics-24 v1.0 BeadChip can be performed
with various software packages, including NxClinical
(BioDiscovery) software, a focused solution for
investigating chromosomal aneuploidies.

Table 1: Infinium Global Screening Array with
Cytogenetics-24 v1.0 BeadChip information

Feature Description
Species Human
Total number of markers? ~700K
Number of samples per BeadChip 24
DNA input requirement 200 ng
SNP replicates 15
Number of SNPs needed to call CNV 10
Assay chemistry Infinium HTS

Instrument support iScan” System

Maximum iScan System sample

throughput ~5760 samples/week

Scan time per sample® ~1.5 minutes

a. Total number of markers includes ~620K included in the Infinium Global
Screening Array-24 plus ~80K cytogenetic-specific content

b. Approximate values, scan times, and maximum throughput will vary depending on
laboratory and system configurations
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Figure 1: Infinium Global Screening Array with Cytogenetics-24 v1.0
BeadChip—The BeadChip is built on the trusted 24-sample Infinium
HTS platform with ~700K markers to create a versatile cytogenetic
screening tool.

Optimized global and high-value
content

The Infinium Global Screening Array with Cytogenetics-24
v1.0 BeadChip builds on the success of the consortium
version of the Infinium Global Screening Array-24 v3.0
that has been widely adopted by a community of human
disease researchers, healthcare networks, consumer
genomics companies, and genomic service providers. The
multiethnic, genome-wide backbone includes variants
from key scientific databases (Figure 2)."
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Figure 2: Clinical research content—BeadChip backbone content
was expertly selected from reference scientific databases to create
a highly informative assay for human health and disease research
applications.
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Extensive coverage of disease- A

M Cancer

M Cardiovascular diseases

associated variants

M Endocrine/metabolic diseases
B Hematological diseases
The extensive backbone content on the Infinium Global
Screening Array with Cytogenetics-24 v1.0 BeadChip
supports multiple applications, including validation of
disease associations, risk profiling, preemptive screening
research, and pharmacogenomics studies. Variant
selection includes pathology classifications based on
National Center for Biotechnology Information (NCBI)
Clinvar and American College of Medical Genetics (ACMG)
ClinVar annotations (Figure 3A)."® The BeadChip contains
extensive coverage of phenotypes and disease classi- B. W ClinVar full database
fications based on ClinVar andNational Human Genome B ClinVar, ACMG 59 gene list
Research Institute and European Bioinformatics Institute
(NH GRI-EB 1) genome wide association studies (GWAS )
database catalog (Figure 3B).4

B Newborn risk
B Neurological diseases

Other

Pathogenic 19,441

Likely pathogenic

18,683

Focused content for cytogenetic Benign
research and discovery

Likely benign

7859

To enable cytogenetic applications, the Infinium Global Vs 1817

Screening Array with Cytogenetics-24 v1.0 BeadChip is 0 5000 10,000 15,000 20,000
supplemented with 80K probes with a high marker-to-ex- No. of markers

on ratio categorized into four cytogenetic application Figure 3: Broad coverage of disease categories—(A) Infinium Global

tiers (Table 2). Content was carefully chosen through a Screening Array with Cytogenetics-24 v1.0 BeadChip disease research
cytogenetic consortium to create an exceptional tool for content by category within the ClinVar database. Variant counts are subject
genome-wide copy number variation (CNV) coverage for to change. (B) Variants sorted by range of pathology classifications according
oncology, prenatal, postnatal, reproductive health, and to ACMG ClinVar annotations; VUS, variant of unknown significance.

genetic disease research.

Table 2: Cytogenetic application tiers included on the Infinium Global Screening Array with Cytogenetics-24 v1.0 BeadChip

Application Descriotion Genes Exons Average probe Median Exons with Exons with
tier P in tier in tier spacing probes/exon = 1 probes = 3 probes

ClinGen pathogenic/likely
1 pathogenic, haploinsufficient, 409 6214 1.25 kb 5 > 99% > 99%
and triploinsufficient’

DDG2P Genes associated with

2 . 1254 18,353 2.00 kb 4 > 99% > 99%
cancer
3 Input from cytogenetics 2766 36,840 2.45 kb 3 > 99% > 60%
consortia Mendeliome Panel
4 OMIM Morbid Genes not 456 5434 2.82 kb 3 > 99% > 60%
otherwise tiered
Total 4885 66,841

a. DDG2P: developmental disorders gene to phenotype
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Optimized coverage and spacing QC markers for sample tracking
for cytogenetic applications

The marker backbone on the Infinium Global Screening Array
with Cytogenetics-24 v1.0 BeadChip also includes ~10K

Using SNP analysis to identify cytogenetic features quality control (QC) markers. The QC marker content enables
requires careful selection of covered variants and suffi- important sample tracking functions, including ancestry de-

cient spacing of markers across the target regions. The termination and stratification, and facilitates higher through-

Infinium Global Screening Array with Cytogenetics-24 v1.0 put studies (Figure 5).

was developed to ensure optimal coverage of key genes
with spacing that supports CNV analysis when compared
to other commercially available arrays (Figure 4).

SHOX
T 2 B 5 g
.
.
.
Y 1]
.a fo
S o
3 E
osa7sun 05800 Mo 0se35 Mo 050 ose7s 08000 08025 Mo 08030 Mo 05075 Mo 8100 M0 08125 Mo 0si50MD 0575 M> 052005
TP53
7 g il i
WRAP53 &
] H
oot H
°« ° A L
OcY 0O g o °:
. %,
o e o
75720 7574 M0 7575 Mb 7578 Mb 7580 M0 758200 7584 M0 7566 Mo 7588 Mo 7590 Mb
SHOX —
i 3 45 g
.
e Y J P N — 0 0
> O % - — * v
vs = -
v e e w o o w o ® ® Mo ®
TP53
7 d 54 2
WRAP53 » w
1 0
f:!q ATt 4 ¥ L ) J * aﬁ 23 h Y S . o

75720 7574 Mo 7576 Mo 7578 Mo 7580 Mb 7582 Mb 7584 Mb 7586 Mb 7588 Mb 7590 Mb

Figure 4: Cytogenetic variant coverage vs. similar cytogenetic array solution—(A) Other commercially available cytogenetics array

with dense probe clusters (dashed gold boxes) and poor spacing and coverage in intronic and noncritical regions (dashed blue boxes),

(B) Supplemental content in Infinium Global Screening Array with Cytogenetics-24 v1.0 designed with improved spacing and focus on high-
exonic, high-value coverage of key genes supporting gene structure and copy number analysis.
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Table 3: Data performance and spacing

Blood phenotype (1536)

Fingerprinting (418) Data
Sex determination (2357 performance

)
Quality control Ancestry informative (2858) Call rate 99.7% >99.0 avg
Reproducibility 99.99% >99.90

Pseudoautosomal regions 1 and 2 (489)

Observed? Product specification®

Human linkage (941) (laoegiaRtion 0.12¢ < 0.30 avg®
Forensics (6)
. 90th
Figure 5: QC content by category—The BeadChip contains ~10K Mean Median percentiles
markers enabling various sample tracking functions such as sex
determination, continental ancestry, human linkage, and more. Probg 4.0 kb 20kb -
spacing
H H Targeted Backbone
Trusted, high-quality assay §
Resolution ~10 kb ~25 kb
The Infinium Global Screening Array with Cytogenetics-24 a. Values are derived from genotyping 2051 HapMap reference samples
. . R b. Excludes Y chromosome markers for female samples
v1.0 BeadChip uses trusted Infinium assay chemistry ¢. Based on results from GenTrain sample set
to deliver the same level of h]gh_qua”ty’ reproducib|e d. Value expected for typical projects using standard lllumina protocols; tumor

results that lllumina genotyping arrays have provided for samples and samples prepared by nonstandard protocols are excluded

over a decade (Table 3). In addition, the high signal-to-

noise ratio inherent with individual genotyping calls in the

Infinium assay provides the data quality necessary for the X

genome-wide CNV analysis featured on the array. The H g h-throu g h pUt workflow

BeadChip is also compatible with the Infinium FFPE QC

and DNA Restoration Kit, enabling genotyping of forma-

lin-fixed, paraffin-embedded (FFPE) samples. The Infinium Global Screening Array with Cytogenetics-24
v1.0 BeadChip uses the proven 24-sample Infinium
HT BeadChip format that enables laboratories to scale

. . efficiently, as needed. The Infinium assay provides a

Powerful analysis for cytogenetic three-day workflow that allows researchers to gather and
report data and generate results quickly (Figure 6). For

research flexible throughput processing, the Infinium assay provides
the capability to run up to 5760 samples per week using a
single iScan” System.

The Infinium Global Screening Array with Cytogenetics-24
v1.0 BeadChip is compatible with multiple array analysis
software platforms. For labs also looking for a software
solution, NxClinical (BioDiscovery) software is available
for fast, accurate, and comprehensive sample analysis.
NxClinical software offers industry-standard algorithms,
admin controls, and an integrated audit trail to ensure
analysis accuracy and integrity. The easy-to-use software
uses current research databases to support variant
annotations and provides phenotype-associated variant
ranking. After data are analyzed, NxClinical software offers
an array of data visualization tools to help organize and
present results.
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0 Amplification
DNA is amplified and
Day 1 incubated overnight

Overnight incubation

Day 2 Fragmentation

DNA is enzymatically

fragmented
Safe stopping point* ¢

Precipitation
DNA is alcohol precipitated

Safe stopping point*

Resuspension
DNA is resuspended

Hybridization

Samples are hybridized

. . X to BeadChi
Overnight incubation .

@ Extension and staining
Samples undergo enzymatic
base extension and
fluorescent staining

0 Imaging

BeadChips are imaged
by iScan System

@ Analysis and genotyping

[llumina software automatically

*If needed, users can stop ~ Performs analysis and
at this point and resume genotype calling

the workflow on the next

day.

Figure 6: The Infinium 24-sample assay workflow—The Infinium

HTS format provides a rapid three-day workflow with minimal
hands-on time.
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Ordering information

Infinium Global Screening Array

with Cytogenetics-24 v1.0 Catalog no.

BeadChip

48 samples 20066469

288 samples 20066470

1152 samples 20066471
Learn more

Infinium Global Screening Array with Cytogenetics-24 v1.0
BeadChip, https://www.illumina.com/products/by-type/
clinical-research-products/infinium-global-screening-
array-cytogenetics-24.html
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