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Exome sequencing in children with cerebral palsy: a comparison of
capture performance between TruSeq and NimbleGen Kits
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('Institutes of Biomedical Sciences , Fudan University ,Shanghai 200032, China; *Institute of Neuroscience,

the Third Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, Henan Province , China)

[ Abstract] Objective To compare the capture performance differences between TruSeq® Exome and
NimbleGen SeqCap EZ Human Exome kits in children with cerebral palsy (CP) , and to provide a
technical selection basis for clinical genetic research and diagnosis. Methods Peripheral blood samples
from 48 sporadic CP patients were included. Exome libraries were constructed using TruSeq (DNA
probes) and NimbleGen (RNA probes) , followed by sequencing on the Illumina HiSeq 2000 platform.
Bioinformatics analysis was applied to evaluate mapping rate, target region coverage, variant concordance,
and clinical relevance based on a CP-related gene set (2 293 genes). The statistical analysis was performed
using a paired z-test with a significance threshold of a=0.05. Results The results showed no significant
differences between NimbleGen and TruSeq exome capture kits in basic data quality (alignment rate,

insert size) and GC content. However, they exhibited complementary characteristics in key performance
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metrics: NimbleGen demonstrated superior performance in specific depth coverage (1X coverage rate, P=

1.84X107°; 20 X coverage rate, P=1.49X 107°). TruSeq, on the other hand, showed higher sensitivity in
Indel detection ( TruSeq vs. NimbleGen: 11 371+ 1 689 ws. 11 274 £ 1 670, P=3.24 X 1077) and rare variant
capture (TruSeq vs. NimbleGen: 3 164+ 766 vs. 3 072+ 774, P=1.20X107") , successfully identifying all

11 pathogenic variants (including 2 missed by NimbleGen).

Conclusion TruSeq, with its superior

variant detection rate, is more suitable for clinical diagnostic applications, while NimbleGen’ s coverage

stability may be advantageous for research-oriented projects.
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Tab 1 Bioinformatics tools and databases for WES raw data analysis
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Sequencing depth statistics

SNP calling and refinement

Variant annotation
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s
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T3, AT fE I 2 NimbleGen A 4% £ 1% 3 2 4l 35
RORAEAR AT 35 TR I SE AR, B A Ak A 2 X 05
F14) i - P B
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Bar heights represent the mean values, and error bars indicate the standard error of the mean (SEM) across 48 samples. Statistical significance

was determined by a paired #-test. NS: Not significant. NimbleGen demonstrated significantly higher coverage at higher depth thresholds (10X and

20X ) for both the whole exome and the CP gene set.
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Fig2 Comparative analysis of coverage depth and uniformity between TruSeq and NimbleGen platforms
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A
120 000 ¢

P=0.0011
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M TruSeq SNV M NimbleGen SNV
TruSeq_indel M NimbleGen_indel

Number of variants

300 P=0.0020

250 f i e
| |wem
200
P=0.95

s

m TruSeq_splicing M TruSeq_stopgain
NimbleGen_frameshift W TruSeq frameshift
m NimbleGen_splicing
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Box plots display the median (center line) , interquartile range (box boundaries) , and full data range (whiskers) for 48 samples. Statistical

significance was determined by a paired z-test, and exact P-values are annotated. TruSeq demonstrated significantly higher sensitivity for the

detection of Indels and frameshift variants, while both platforms performed comparably in detecting SNV's, splicing and stop-gain variants.
3 TruSeq 5 NimbleGen ZEREINEELF THE R KBS LR

Fig3 Comparison of variant call counts between TruSeq and NimbleGen across different functional categories
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VAL, IF AR A 1A LAY IE 4 2 ¢ (I PVST . PM2,
PP34E) o sk SE4E R Ga W], 1 SR 0] £ A6 I FH 7 5
5 1T 249 2 B R A, (H A R S S N O T L RE A AR

AEZE 5 o R AT o P KA I MG N 28 5 28

E— A5 98 UE P 1) B4 4l K BE T A —Bodk
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Tab 2 Results of positive variants in 48 CP patients

1 GDII XD HTZ NM _001493:¢.1137-1G>T
splicing
HTZ 3
4 HUWEI] XD . NM 031407:exon26:c¢.2729 _2730del : p.C910*
stopgain
HTZ .
5 HIVEP2 AD . NM 006734:exon5:c.C3042A:p.Y1014X
stopgain
HT7 NM _015570:exon12:c.1864 _
7 AUTS? AD  frameshift 1865insCTGGCCGGCAACGGCACGACGACCGGCAC
i:l%eﬁ{or’i CGCGCGCTATCGCGGCGACAACCTGCTCGACAT
) GAATACGCGCGCGCTGAACGCGGT :p.G622Afs*43
. HTZ .
11 GJBI XD . NM 000166:exon2:c.C547T :p.R183C
missense
14 CTNNBI AD HTZ NM _001904:¢.1804—2A>C
splicing
HTZ
s TH AR missense; NM _000360:exon13:¢c.C1388T :p. T463MNM 000360 :
HTZ exon3:c.C364T :p.R122X
stopgain
HTZ .
19 NSDI AD . NM _022455:exon19:¢.C5950T : p.R1984X
stopgain
HTZ
21 LICAM XR  frameshift NM _001278116:exon20:c.2713 2714insT : p.P905L{s*56
insertion
HMZ
35 B4GALNTI AR  frameshift NM_001478:exon10:c.1220delC:p.P407Qfs*81
deletion

P: PVS1+PM2+
PP3

LP: PVS1+PM2

P: PVS1+PM2+
PR3

LP: PVS1+PM2

LP: PM1+PM2+
IRRSERRS

P: PVS1+PM2+
PP3

LP: PM1+PM2+
PP3+PP5

P: PVS1+PM2+
PP5

P: PVS1+PM2+
PP3+PP5

LP: PVS1+PM2

LP: PVS1+PM2

Intellectual
developmental
disorder 41[ 300849 |

Intellectual
developmental
disorder, Turner
type[ 309590 ]

Mental retardation
43[616977]

Mental retardation
[615834]

Charcot-Marie-
Tooth neuropathy
[302800]

Neurodevelopmental
disorder with spastic
diplegia and visual
defects[ 615075

Segawa syndrome
[605407]

Sotos syndrome 1
[117550]

MASA syndrome
[303350]

Spastic paraplegia 26
[609195]

InterVar and Evidence were evaluated based on the criteria and guidelines of ACMG. HTZ: Heterozygote; HMZ: Homozygote.
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