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INTRODUCTION 
Chromosomal aberrations constitute the majority of genetic 
abnormalities and cytogenetic analysis is a powerful tool for 
investigating the structure and properties of chromosomes. 
Some of the rare syndromes including 3q29 microdeletion have 
challenged the decision of genetic counsellors and health care 
professionals due to their very variable clinical manifestations 
(1). 3q29 microdeletion syndrome is caused by about 1.6 Mb 
deletion of 3q29 with an incidence of 1:40000 birth in the 
population (2). The clinical phenotypes associated with 3q29 
deletion syndrome are remarkably variable including some 
developmental milestone delay, gait abnormality, 
musculoskeletal abnormalities, urinary voiding dysfunction, 
heart defects, gastro-esophagal reflux disorder, feeding 
problems, chronic constipation, anxiety disorder, autism, 
depression, schizophrenia, facial dysmorphology, chest-wall 
deformity, and long and tapering fingers (3-5). In this report, we 
describe a case with 3q29 heterozygous de novo deletion by 
using G-banding and karyotyping analysis as a simple and 
effective tool. 

CASE PRESENTATION 
The proband, a 24-year-old female, was born at 39 weeks of 
gestation with a natural delivery and weighed 3.7kg from 
healthy non-consanguineous parents. She showed a delay in 
walking and speech, that began at 2 years old. Her auditory 
skills were well developed, and she followed sounds around 
normally. A heart defect was operated on at 2 years old. 
Skeletal deformities were seen in the first few years after birth 
and she exhibited passive dorsiflexion of the ankles (Figure 1). 
The case also shows some signs of facial dysmorphisms 
including an asymmetric long narrow face with a long thin lip. It 
is noteworthy to mention that she showed transient anxiety and 
depression. In this view, her mother had a history of depression 
and a mild learning disability. The subject also has exhibited 
genitourinary systems defects. The proband also had a 15-year
-old sibling without any symptoms of intellectual disorders,
facial dysmorphism or skeletal deformity.
   Karyotype analysis was carried out for the proband and her 
parents. Chromosomal preparations were obtained from 
Phytohemagglutinin (PHA) stimulated peripheral blood cultures 
subjected to Giemsa banding at 500 band resolution. 
Karyotyping was done according to ISCN 2016. Chromosomal 
analysis of proband revealed 46, XX, del(3)(q29)/16h+ with no 
evidence of mosaicism, and parental karyotypes were found to 
be normal (Figure 2; A, B, C). Informed consent was provided 
and signed by all participants referred to our laboratory in the 
context of a routine diagnostic procedure. 

DISCUSSION 
Analysis of chromosome structural abnormalities in a wide 
spectrum of genetic disorders especially in rare syndromes 
including 3q29 syndrome with variable clinical phenotypes, 
through useful methods such as karyotyping, could pave the 
way for clinical diagnosis. In the present study, we reported a 
24-year-old female with 3q29 syndrome presented various
clinical abnormalities comprising developmental delay, facial
asymmetry, heart defects, asymmetric long narrow face with
long thin lip, urinary voiding dysfunction, and passive
dorsiflexion of the ankles. Cardiac defects have been previously
described in some 3q29 subjects (6,7). Accordingly, our
proband was operated on for the cardiac anomaly. So far more
than 40 single cases or case series have been reported for
3q29 microdeletion syndrome (8-12).

 In most cases, 3q29 syndrome has occurred due to a de novo 
chromosomal rearrangement with no history in their family, 
while in a rare case autosomal dominant pattern has been 
reported (13). The clinical manifestations are most common 
among patients with 3q29 deletion regardless of inheritance or 
de novo rearrangement (10). 3q29 syndrome has been 
described for the first time in 2001 by Rossi et al. (14). 
Strikingly, the clinical manifestations of 3q29 syndrome are 
widely variable including developmental milestone delay, 
autism, walking delay, gait abnormality, skull shape 
abnormality, long narrow face, thin upper lip, abnormal teeth, 
musculoskeletal abnormality, tapered finger, gastroesophageal 
disorder, heart defects, facial asymmetry, urinary voiding 
dysfunction, and chronic constipation despite an almost 
identical deletion size (about 1.6 Mb at position 3q29) among 
different individuals (15). Notably, some cases were also 
reported with different sizes of deletion and flanking regions 
(16). This region is flanked by low copy repeats that may 
predispose it to rearrangement including non-allelic 
homologous recombination (15, 16). 3q29 segment contain 
PAK2 and DLG1 genes which are playing a key role in brain 
development. In this context, analyzing of most important genes 
located in 3q29 including DLG1, MUC4, MUC20, TNK2, 
SLC51A, PCYT1A, TM4SF19, FBXO45, PAK2, PIGX, CEP19, 
BDH1, and FYTTD1 (17), by Kyoto Encyclopedia of Genes and 
Genomes (KEGG) available at https://www.genome.jp/kegg/ 
and GO (gene ontology) available at webserver http://
geneontology indicated that they are mostly involved in neurons
-related pathways (Table 1).

Correspondingly, results from Genotype-Tissue Expression
(GTEx) (https://gtexportal.org/home/) have revealed that DLG1
is highly expressed in various brain tissues including the brain-
cerebellar hemisphere, cerebellum, brain spinal cord,
hippocampus, and hypothalamus. GTEX also demonstrated
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that PAK2 is remarkably expressed in adipose-visceral, artery 
coronary, artery tibia, and nerve tibial tissues along with several 
brain tissues (Figure 3; A and B). Furthermore, the cancer cell 
line encyclopedia (CCLE) (https://portals.broadinstitute.org/ccle) 
showed higher expression levels of DLG1 (Figure 4A) in 
chondrosarcoma, glioma, ovary, mesothelioma, and lung-NSC 
in comparison with other cell lines. It also has illustrated that 
PAK2 (Figure 4B) is highly expressed in lymphoma, lung-NSC, 
breast, and multiple myeloma. Therefore it is not surprising that 
individuals with 3q29 microdeletion show brain-related 
developmental disorders including anxiety disorder, autism, 
schizophrenia, depression, and skull shape abnormality. 
   On the other hand, very variable clinical features among 
different patients with 3q29 microdeletion created this 
hypothesis that different gene SNPs located in the 3q29 region 
might be responsible for this discrepancy. Therefore, National 
Center for Biotechnology Information (NCBI) website browser 
(https://www.ncbi.nlm.nih.gov/) and dbSNP were used to 
achieve SNPs related to DLG1, FYTTD, and SLC51A. 
Moreover, analysis of missense SNPs of DLG1, FYTTD1, and 
SCLC51A via several powerful tools such as SIFT, Polyphen2 
have shown that rs1134986, rs34492126, and rs3205525 could 
probably influence the structure and function of DLG1 and 
FYTTD while the structure and function of SLC51A were not 
affected by rs939885 (Table 2). It should be pointed out that 
mental retardation has been reported in most studies (18, 19). It 
is noteworthy to mention that brain developmental disorders 
especially intellectual disability (82%) are the main symptoms 
that have been reported in most studies rather than other 
variable clinical manifestations related to 3q29 microdeletion 
syndrome (10, 13, 18, 20) (Table 3). Furthermore, high nasal 
bridge (65.9%), speech delay (72%), ocular abnormalities 
(65%), psychiatric disorder (53%), and delayed walking (42.8%) 
are the most common phenotypes in patients with 3q29 
microdeletion syndrome (10, 18, 6) (Table 3). Notably, a wide 
spectrum of facial dysmorphism characteristics includes facial 
asymmetry (26.6%), long narrow face (36%), long philtrum 
(16%), smooth philtrum (16%), thin upper lip (30.7%), and cleft/
lip/palate and submucous cleft (9%) have been reported in 
patients presenting 3q29 deletion (Table 3). Moreover, a broad 
variety of skeletal malformations including long, non-tapering 
fingers,  microcephaly, elongated face, long fingers, joint laxity, 
high nasal bridge, abnormal teeth, scoliosis, and torsion of the 
upper body were also reported in some cases but not seen in 
all patients with 3q29 microdeletion syndrome. Taken together, 
the most common clinical features reported regarding 3q29 
microdeletion syndrome are intellectual disability, psychiatric 
disorder, speech and walking delay, skeletal deformity, high 
nasal bridge, microcephaly, and short philtrum.  
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Figure 1. Skeletal deformities of the leg 
Figure 2: Karyotype of the patient with denovo 3q29 microdele-
tion and her parents. (A) Karyotyping of the case showing 3q29 
microdeletion; (B, C) Karyotype of her father and mother showed 
no deletion in 3q29 region.



Table 1. The biological pathways related to DLG1 and PAKs predicted by KEGG and GO





 Table 3: Clinical features of patients with 3q29 microdeletion syndrome from 20 studies 
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