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Abstract: Autism is a neurodevelopmental disorder defined by impairments in social interaction,
communication, as well as restricted and stereotyped behaviors. While the etiology of autism remains
largely unknown, the existence of genetic components has been clearly demonstrated in autistic
pathogenesis. The incidence of autism is 50-100 fold greater in the population with autistic family
history than the general population. Chromosomal abnormalities in 15q11-13 and 7q22-32 regions
have been frequently detected in autistic patients. Abnormalities in other chromosomal regions,
including 14q32.3 deletion and t(5;18)(q33.1;q12.1) translocation, have also been reported. Despite
these progresses, the exact genetic changes which underlie the disorder remain elusive. We report here
two novel chromosomal abnormalities, an inversion inv(5)(p13;q13) and a translocation
t(7;18)(q32;q21) in two autistic children. These findings may help to identify the candidate genes,
whose aberrations may contribute to autistic pathogenesis.
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due to these abnormalities, which contribute to autism,
have not been convincingly identified[1]. While several
attractive candidate genes have been found in 7q22-32,
including the FOXP2 gene in the SPCH1 locus and the
RELN gene, some later investigations failed to correlate
these genes with autistic individuals[2]. Abnormalities in
other chromosomal regions, including 7q35-36[11, 12],
14q32.3
deletion[13]
and
t(5;18)(q33.1;q12.1)
translocation[14], have also been reported.
We report here two novel chromosomal
abnormalities observed in two autistic children,
inv(5)(p13;q13) and t(7;18)(q32;q21), while their
parents and sister showed normal karyotypes. This
indicates the involvement of novel genes during the
development of autistic pathogenesis.

INTRODUCTION
Autism is a neurodevelopmental disease
characterized by deficits in social interaction,
communication, and restricted and stereotyped
behaviors. The incidence was previously estimated to
be 2-5/10,000 and has recently increased to 1 in 1000,
owing to our improved understanding of the disease[1].
Autism usually starts in early childhood with apparent
clinical presentation by 3 years of age[2]. The disease
affects more boys than girls at the ratio of 4:1[3]. While
the etiology of autism remains largely unknown,
family-based studies clearly demonstrate the existence
of genetic components in autistic pathogenesis. The
incidence of autism is 50-100 fold greater in the
population with autistic family history than the general
population[4]. The concordance rate for monozygotic
twins is 92% compared to 10% concordance for
dizygotic twins based on a broader spectrum of
autism[5-7]. Consistent with these population studies,
chromosomal abnormalities in 15q11-13 and 7q22-32
regions have been frequently detected in autistic
patients[1, 2]. Duplication or triplication of 15q11-13
occurs in approximately 1% of autistic patients via
maternal transmission[8-10]. However, the affected genes
Corresponding Author:

MATERIALS AND METHODS
Patients: Two autistic children were diagnosed at the
3rd Affiliated Hospital, Sun Yat-sen University,
Guangzhou, PR China by two physicians according to
the DSM-IV diagnostic criteria and diagnostic
algorithm. We have followed the patients up to now for
7 and 10 years, respectively, and are still observing
them.
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Cytogenetic analysis: Peripheral blood samples were
collected from autistic children, their parents, and sister
with patients’ permission and according to Hospital’s
regulation. Whole blood was incubated at 370C in
RPMI1640, calf serum, and PHA (Phytohemagglutinin)
(RPMI1640:calf serum:PHA at 200:60:10) for 70
hours. Colchicine at 0.02 µg/ml was then added. The
mixture was incubated at 370C for 2-4 hours and
centrifuged at 1,500rmp for 8 minutes. Cell pellet was
dissolved immediately in a pre-warmed (370C) 0.075M
KCl (8 ml) solution, followed by incubation in a 370C
water-bath for 30 minutes, addition of ice-cold
methanol:acetic acid (3:1) solution (1 ml),
and
centrifugation at 1,500rpm for 8 minutes. Cell pellet
was washed twice by dissolving in an 8ml fix solution
(methanol:acetic acid 3:1) and centrifugation at
1,500rpm for 8 minutes, which was subsequently
resuspended in the fix solution (8ml) and incubated at
40C for 12 hours. This was followed by a centrifugation
at 1,500rpm for 8 minutes, dissolving cells in the fix
solution (300 µl) at 40C, transferring 100 µl of the cell
solution to an ice-cold slide, and incubating slides in an
oven at 750C for 2-3 hours. G-band processing was then
carried out by treating slides with 0.0025% trypsin
(0.0025 gram of trypsin dissolved in 100ml of 0.9%
sodium chloride) for 80 seconds and staining
chromosomes with a 5% Giemsa solution for 8 minutes
at 37OC. G-bands at the 350-550 level were examined
using a light microscope.

we have performed routine cytogenetics at the 350-550
G-band level using standard protocols. Peripheral blood
samples were collected from this patient, her parents,
and her younger sister. While her parents and younger
sister had normal karyotypes, the patients karyotype
was 46, XX, inv(5)(p13q13) (Fig 1), suggesting that
this inversion may contribute to the patient’s autistic
pathology.
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Fig. 1: G-band analysis of chromosome abnormalities
detected in an autistic girl. This patient
contains inv5(p13q13). Arrows indicate the
breakpoints.

RESULTS
Identification of inv(5)(p13q13) in an autistic girl:
Patient #1 is a female born at the 39th week of gestation
following an uncomplicated pregnancy and weighed
2,750g at birth. She started to walk at 14 months of age.
Her IQ was 48 and 54 at the ages of 25 months and 7
years, respectively. The child displayed impairments in
social interaction at 2 years of age and was diagnosed
with atypical autism at the age of 6 years. Behaviorally,
she was shy, played by herself, showed no reciprocity
with others, and did not display initiatives to share with
others her enjoyment, interests, or achievements. While
her vision and hearing were normal, there was no
speech and language development at 4 years. Magnetic
resonance imaging of her brain did not show any
structural anomalies. There was no family history of
neurodevelopmental abnormalities. She has a younger
sister who was healthy at 2 years of age.
As approximately 5 – 10% of autistic patients are
associated with chromosomal abnormalities that can be
used as a supportive criterion for autism diagnosis[15],
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Fig. 2: G-band analysis of chromosome abnormality
in an autistic boy. This patient has a
translocation between chromosomes 7 and 18,
t(7,18)(q32;q21).
Arrows
show
the
breakpoints.
Identification of t(7;8)(q32;q21) in an autistic boy:
Patient #2 is 10-year-old boy born after a normal
pregnancy weighing 4,100g. He was able to sit at the
age of 10 months and to crawl at 1 year old. The child
started to walk at 2 years of age. At age 4, his
vocabulary was limited to the words “Mom” and
“Dad”, and could not speak in complete sentences at the
age of 7 years. He was unable to express his needs and
either spoke words that were unrelated to his
surroundings or made incoherent strange sounds. The
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child was unable to focus on things and showed
reduced understanding. He played by himself and did
not communicate with others. His vision and hearing
abilities are normal. There was no family history of
abnormal neurodevelopmental conditions. After
excluding other pathological factors including fragile X
syndrome, tuberous sclerosis, and environmental effects
during pregnancy, the child was diagnosed with autism
according to the DSM-IV diagnostic criteria and
diagnostic algorithm by two physicians.
To determine whether Patient #2 is associated with
chromosomal abnormalities, cytogenetic analysis was
performed on the patient and his parents. G-band results
showed that both the parents had normal karyotypes.
Patient #2 showed a man karyotype with an apparently
balanced
chromosome
translocation,
46,XY,t(7;8)(q32;q21) (Fig 2).

the candidate genes, whose aberrations may contribute
to autistic pathogenesis.
CONCLUSIONS
Two chromosomal changes, inv(5)(p13;q13)
t(7;18)(q32;q21), were identified in two autistic
children. These changes may affect the expression of
genes that reside at or near the chromosomal
breakpoints. These genes are the candidate genes whose
aberrations may play a role in autistic pathogenesis.
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