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Abstract

We report on a 15-year-old male with the 3q29 microdeletion syndrome and summarize the 

medical literature. He had intellectual disability, autism spectrum disorder, anxiety, obsessive 

compulsive tendencies, speech delay, delayed walking, a hypernasal voice, gait abnormalities, 

chronic constipation, gastroesophageal reflux disorder, urinary voiding dysfunction, abnormal skin 

pigmentation, and dysmorphic features. We present a review of the literature for the 3q29 

microdeletion syndrome by comparing both the phenotype and the genetic defects in reported 

cases. Of the 38 previously reported cases with deletion size information, the most common 

chromosome deletion was 1.6 Mb in size including ~30 genes. This emerging microdeletion 

syndrome is characterized by intellectual disability, speech delay, behavioral problems, 

craniofacial dysmorphism, and musculoskeletal abnormalities.
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Introduction

The 3q29 microdeletion syndrome is emerging as a recognizable genetic disorder, now 

reported in 40 cases in the literature (Rossi et al., 2001; Koolen et al., 2004; Willatt et al., 
2005; Baynam et al., 2006; Krepiski-Santos et al., 2006; Ballif et al., 2008; Shao et al., 
2008; Digilio et al., 2009; Li et al., 2009; Tyshchenko et al., 2009; Clayton-Smith et al., 
2010; Cobb et al., 2010; Quintero-Rivera et al., 2010; Dasouki et al., 2011; Petrin et al., 
2011; Citta et al., 2013; Sagar et al., 2013). This microdeletion is typically about 1.6 Mb in 

size in reported cases with clinical features including mild to moderate learning disability, 

speech delay, ocular abnormalities, and craniofacial findings with a high nasal bridge. The 

presence of two homologous repeat regions on either side of common deletion breakpoints 

suggests that nonallelic homologous recombination may account for this recurring 
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microdeletion syndrome that occurs more often than by chance (Quintero-Rivera et al., 
2010). Here, we report on a 15-year-old white male with a 3q29 microdeletion identified by 

chromosomal microarray analysis, summarize the medical literature, and compare our 

patient’s phenotype, deletion size, and location with previously reported cases in an attempt 

to better define this microdeletion syndrome.

Case report

Our patient is a 15-year-old male who presented for genetic evaluation for autism spectrum 

disorder. He was born full term weighing 3.86 kg (75th centile). Elevated α-fetoprotein 

(AFP) levels were noted during the first and second trimester and a genetic amniocentesis 

showed a normal male karyotype. He had delayed speech, with less than 10 words noted at 

age 2 years, and gross motor delays, with sucking problems and delayed walking at 17 

months. As a child, gastroesophageal reflux disorder, urinary voiding dysfunction, and 

constipation were noted and continue to present. At 2 years of age, he was diagnosed with 

an autism spectrum disorder. Cognitive testing showed a full-scale IQ of 64 requiring an 

individualized education plan in the school setting. In the ninth grade, math difficulties were 

noted, but he excelled in biology. He showed obsessive compulsive tendencies, severe 

anxiety, depression, and aggressive impulsive behaviors. He had no history of chronic 

infections.

During the physical exam at 15 years of age, he was a pleasant white male with dysmorphic 

features including a long narrow face, frontal bossing, a high nasal bridge, recessed eyes, a 

short philtrum, and thin upper lip. A high-arched palate, abnormal teeth, and micrognathia 

were noted, along with scoliosis and torsion of the upper body, long tapered fingers with a 

single palmar crease on the right hand, a crease between the second and third toes bilaterally, 

and dysplastic toenails. He also showed cutaneous pigmentary abnormalities including two 

freckles on the right hand, a café au lait spot on the right thigh, a pigmented hairy nevus on 

the right arm, and four freckles on the dorsum of the foot. He had a hypernasal voice with 

pressured speech and gait abnormalities, but with normal coordination. His reflexes were 

normal in the lower and upper extremities. No edema, joint laxity nor tenderness, leg length 

asymmetry, abdominal masses nor tenderness, nor cardiorespiratory distress were noted. His 

height was 179 cm (90th centile), weight was 62.5 kg (70th centile), BMI was 19.5 (40th 

centile), head circumference was 55 cm (50th centile), inner canthal distance was 3 cm (50th 

centile), outer canthal distance was 8.5 cm (30th centile), interpupillary distance was 5.9 cm 

(80th centile), ear length was 6.5 cm (75th centile), total hand length was 18 cm (60th 

centile), and middle finger length was 7.3 cm (30th centile). The family history was 

remarkable, with the father having a history of depression and anxiety along with 

unexplained foot length discrepancy. No further family history was noted.

On the basis of his dysmorphic features together with a diagnosis of autism spectrum 

disorder, a genome-wide copy number analysis was carried out using an Illumina single-

nucleotide polymorphism microarray containing more than 845 000 single-nucleotide 

polymorphism markers covering both coding and noncoding human genome sequences 

(CombiMatrix Diagnostics Laboratory, Irvine, California, USA). Genomic imbalances were 

reported using UCSC Human Genome Build 19 (NCBI build 37, February 2009) showing a 
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1.24 Mb deletion involving chromosome 3q29 (hg 19 coordinates 195 788 299–197 033 

296). Genes within this region include TFRC, LINC00885, ZDHHC19, SLC51A, PCYT1A, 

TCTEX1D2, TM4SF19-TCTEX1D2, TM4SF19, UBXN7, RNF168, C3orf43, WDR53, 

FBXO45, NRROS, CEP19, PIGX, PAK2, SENP5, NCBP2, NCBP2-AS2, PIGZ, MFI2-AS1, 

MFI2, DLG1, MIR4797, and DLG1-AS1 (Fig. 1). Parental fluorescence in-situ 

hybridization (FISH) studies were carried out using homebrew BAC DNA probes specific to 

3p11.1 (RP11-458D16, control) and 3q29 (RP11-481O2, deletion) for both of the patient’s 

parents. Ten metaphase cells and 200 interphase cells were examined in each parent. These 

tests showed that neither parent carried this deletion in blood cells, with no evidence of 

mosaicism indicating a de-novo process. Several of the deleted genes can play a role in his 

clinical presentation and will be discussed along with data summarized from the medical 

literature involving the 40 previously reported cases with a 3q29 deletion.

Discussion

Chromosome 3q29 microdeletion syndrome has been described previously in the literature 

as a recurring cytogenetic disorder. On the basis of a review of the literature, the most 

prevalent features of this microdeletion syndrome included mild to moderate learning 

problems, speech delay, a high nasal bridge and ocular abnormalities (Table 1). Common 

features identified with review of 40 previous cases included autism, psychiatric disorders, 

hypernasal voice, delayed walking, low birth weight or failure to thrive, short stature, ataxia 

or gait abnormality, abnormal skull shape specifically brachycephaly, microcephaly, a long 

narrow face, low-set posteriorly rotated ears, a prominent or broad nose with a short 

philtrum, thin upper lip and high-arched palate, abnormal teeth, micrognathia, scoliosis with 

a chest cavity deformity, long or tapered fingers and curved toes, constipation and 

gastroesophageal reflux disorder, inguinal hernias, hypospadias, heart defects, and an 

abnormal brain MRI or computed tomography scan. Other features that were occasionally 

seen in this disorder included developmental regression, facial asymmetry, frontal bossing, 

large, protuberant ears, upslanting palpebral fissures, broad nostrils with long smooth 

philtrum, cleft lip/palate, joint contractures or ligamentous laxity, abnormal palmar creases, 

nail hypoplasia, fifth finger clinodactyly, toe syndactyly, abnormal skin pigmentation, 

hypertrophic pyloric stenosis, urinary voiding dysfunction, horseshoe kidney, and recurrent 

middle ear infections.

Our literature summary showed varied clinical findings, but with a relatively consistent 

deletion size of about 1.6 Mb. Deletions of this size are not usually detectable on a routine 

karyotype and chromosomal microarray analysis or targeted FISH analysis is required for 

detection. The average genomic coordinates generally occur from about 197–198.6 Mb from 

the p terminus of chromosome 3 based on NCBI 36 hg 18 build (2006) (Fig. 2 and Table 2). 

Mild to moderate learning disability appeared to be the most common recurrent feature and 

was reported in 92% of individuals. Although familial cases of 3q29 microdeletion 

syndrome are reported, 69% were classified as having a de-novo deletion. More research is 

needed to clarify the frequency of several features identified in a subset of individuals with 

3q29 microdeletion syndrome and the involvement of specific deleted genes to further 

characterize the phenotype–genotype correlations. Of interest is the RNF168 gene found 

within our patient’s deletion and associated with RIDDLE syndrome (OMIM #611943). 
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This syndrome is characterized by increased radiosensitivity, immunodeficiency, mild motor 

control and learning difficulties, facial dysmorphism and short stature, ataxia, microcephaly, 

and increased AFP levels (Stewart et al., 2009). It shares overlapping features with ataxia 

telangiectasia, an autosomal recessive chromosome breakage disorder. Our patient had 

several of these features including increased AFP levels. There were no reported cases of 

malignancies or leukemia in reported cases with the 3q29 deletion. Further research is 

needed to delineate the phenotype of the 3q29 microdeletion and RIDDLE syndrome with 

associated findings and specific gene involvement.
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Fig. 1. 
A 1.24 Mb deletion (arrow) was found within the chromosome 3q29 band at genomic 

coordinates 195 788 299–197 033 296 with microarray analysis (NCBI build 37, February 

2009, hg 19). Genes included within this deletion are TFRC, LINC00885, ZDHHC19, 

SLC51A, PCYT1A, TCTEX1D2, TM4SF19-TCTEX1D2, TM4SF19, UBXN7, RNF168, 

C3orf43, WDR53, FBXO45, NRROS, CEP19, PIGX, PAK2, SENP5, NCBP2, NCBP2-

AS2, PIGZ, MFI2-AS1, MFI2, DLG1, MIR4797, and DLG1-AS1.
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Fig. 2. 
Location of interstitial chromosome 3q29 deletions, genomic coordinates, and size for our 

patient and others reported in the literature. Deletions of previously reported patients are as 

follows: A, patient 1 del(3)(q29q29)(197 262 362–198 794 848, hg 18) 1.5 Mb deletion 

(Digilio et al., 2009); B, patient 2 del(3)(q29q29) (197 262 362–198 794 848, hg 18) 1.5 Mb 

deletion (Digilio et al., 2009); C, patient 1 del(3)(q29q29)(197 194 509–198 823 098, hg 18) 

1.6 Mb deletion (Quintero-Rivera et al., 2010); D, patient 2 del(3) (q29q29)(196 941 615–

199 043 290, hg 18) 2.1 Mb deletion (Quintero-Rivera et al., 2010); E, only patient del(3)

(q29q29) (197 256 140–198 570 020, hg 18) 1.3 Mb deletion (Cobb et al., 2010); F, patient 1 

del(3)(q29q29)(197 174 369–198 842 531, hg 18) 1.66 Mb deletion (Dasouki et al., 2011); 

G, patient 2 del(3)(q29q29) (197 174 769–198 842 531, hg 18) 1.66 Mb deletion (Dasouki et 
al., 2011); H, patient 3 del(3)(q29q29)(197 085 422–198 217 248, hg 18) 1.13 Mb deletion 

(Dasouki et al., 2011); I, only patient del(3)(q29q29) (197 224 799–198 804 500, hg 18) 

1.58 Mb deletion (Sagar et al., 2013); J, patient 1 del(3)(q29q29) (197 224 754–198 794 

789, hg 18) 1.57 Mb deletion (Citta et al., 2013); K, patient 2 del(3)(q29q29) (197 216 353–

198 823 667, hg 18) 1.607 Mb deletion (Citta et al., 2013); L, patient 4 del(3)(q29q29) (197 

232 253–198 823 667, hg 18) 1.59 Mb deletion (Citta et al., 2013); Our patient, del(3)

(q29q29) (197 272 696–198 517 693, converted to hg 18) 1.24 Mb deletion.
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Table 2

Chromosome 3q29 findings of reported individuals with 3q29 microdeletion syndrome

Patients Genetic testing and/or genomic coordinates Deletion size (Mb)

Rossi et al. (2001)

  Pt 1 Karyotype and FISH <2

Koolen et al. (2004)

  Pt 1 MLPA and FISH NA

Willatt et al. (2005)

  Pt 1 Karyotype and FISH ~1.5

  Pt 2 Karyotype and FISH ~1.5

  Pt 3 Karyotype and FISH ~1.5

  Pt 4 Karyotype and FISH ~1.5

  Pt 5 Karyotype and FISH ~1.5

  Pt 6 Karyotype and FISH ~1.5

Baynam et al. (2006)

  Pt 1 Karyotype and FISH NA

Krepiski-Santos et al. (2006)

  Pt 1 Karyotype and FISH 1.0

Ballif et al. (2008)

  Pt 1 Karyotype and FISH 1.6

  Pt 2 Karyotype and FISH 1.6

  Pt 3 Karyotype and FISH 1.6

  Pt 4 Karyotype and FISH 1.6

  Pt 5 Karyotype and FISH 1.6

  Pt 6 Karyotype and FISH 1.6

  Pt 7 Karyotype and FISH 1.6

Digilio et al. (2009)

  Pt 1 3:197 262 362–198 794 848 ~1.5

  Pt 2 3:197 262 362–198 794 848 ~1.5

Li et al. (2009)

  Pt 1 Karyotype and FISH 1.3–1.4

  Pt 2 Karyotype and FISH 1.3–1.4

Tyshchenko et al. (2009)

  Pt 1 Karyotype and FISH 1.6

Quintero-Rivera et al. (2010)

  Pt 1 3:197 194 059–198 823 098 1.6

  Pt 2 3:196 941 615–199 043 290 2.1

Cobb et al. (2010)

  Pt 1 3:197 256 140–198 570 020 1.3

Clayton-Smith et al. (2010)

  Pt 1 Microarray 1.6

  Pt 2 Microarray 1.6
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Patients Genetic testing and/or genomic coordinates Deletion size (Mb)

  Pt 3 Microarray 1.6

  Pt 4 Microarray 1.6

Petrin et al. (2011)

  Pt 1 Microarray 1.5

Dasouki et al. (2011)

  Pt 1 3:197 174 369–198 842 531 1.66

  Pt 2 3:197 174 769–198 842 531 1.66

  Pt 3 3:197 085 422–198 217 248 1.13

Sagar et al. (2013)

  Pt 1 3:197 224 799–198 801 500 1.58

Citta et al. (2013)

  Pt 1 3:197 224 754–198 794 789 1.57

  Pt 2 3:197 216 353–198 823 667 1.607

  Pt 3 Karyotype and FISH ~1.5

  Pt 4 3:197 232 253–198 823 667 1.59

Our patient

  Pt 1 3:197 272 696–198 517 693 1.24

All genomic coordinates are based on NCBI 36 hg 18 build (2006).

FISH, fluorescence in-situ hybridization; Pt, patient.
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