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Introduction

Erb-B2 Receptor Tyrosine Kinase 3 (ErbB3) belongs to the HER receptor family which also includes HER1, HER2/ and HER4. HER3 is 
unique in that it has none or little tyrosine kinase activity and, in cancer cells along with other kinases, especially of the Akt pathway, it 
often initiates cancer associated signaling [1].

Increased synthesis of HER3 is found in many human cancers and often means an increased chance of mortality, especially in solid 
tumors. HER expression may be associated with failure is certain cancer treatments and it may promote metastasis [2].

The human ErbB gene family members are able to bind with one another and form 28 different molecular combinations [3] ERBB2, 
only binds to ERbB members [4-6] because its binding site is exposed [7]. ERBB3 does not have an enzymatic domain, so it doesn’t auto 
phosphorylate efficiently [8], even though it can be phosphorylated and start signals downstream [9].

It has been suggested that the Neuregulin 1 (NRG1)-ErbB3/ErbB4 pathway may provide a potentially rich set of drugable targets for 
schizophrenia [10].

Our lab has shown that EGFR levels are increased in individuals with autism (as well as other neurobehavioral disorders). This sup-
ports the hypothesis that The HER family of receptors may be associated with the etiology of autism.
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ErbB3 (Erb-B2 Receptor Tyrosine Kinase 3) also known as human epidermal growth factor receptor 3 (HER3), belongs to the HER 
receptor family and is a member of the EGFR family of receptor tyrosine kinases is coded by the ERBB3 (Erb-B2 Receptor Tyrosine 
Kinase 3) gene. Increased synthesis of HER3 is found in many human cancers and may be associated with failure is certain cancer 
treatments. Using Immuno-array technology, we found that cells from autistic individuals had significantly higher levels of ERbB. This 
data supports the hypothesis that the HER family of receptors may be associated with the etiology of autism..

Keywords: ErbB3 (Erb-B2 Receptor Tyrosine Kinase 3); Human Epidermal Growth Factor Receptor 3 (HER3); Autism

Abstract



Citation: AJ Russo., et al. “Increased ErbB3 (Erb-B2 Tyrosine Kinase 3) Receptor in Individuals with Autism”. EC Paediatrics 10.12 
(2021): 01-04.

Subjects

Cellular ErbB3 Receptor was measured in 26 autistic children and 12 age and gender similar neurotypical, controls.

White blood cells from individuals with diagnosed autism (n = 26; 20 male; mean age 10.7 years) and controls (n = 12; 10 male; mean 
age 9.8 years) were obtained from individuals presenting at the Health Research Institute (HRI)* over a two-year period. All HRI patients 
in this study were randomly chosen from all patients who volunteered. The autistic individuals were diagnosed using the Autism Diagnos-
tic Interview-Revised - ADI-R and met the DSM-IV criteria.

Patient consent was obtained from all patients involved in this study and this study was approved by the IRB of the HRI.

Cellular phosphorylated concentrations were measured using an Immuno-array assay described below.

Buffy coat white blood cells

All experimental and control cells were obtained from whole blood using centrifugation and were all treated identically then refriger-
ated (4°C). Plasma and buffy coat samples were frozen at -70°C and used for ELISAs and Immunoassay analysis.

Immuno-array assays

Immuno-arrays were performed by RayBiotech, Inc, Peachtree Corners, GA. 30092 and described previously [19].

Statistics

Unpaired t-test and odds ratios with 95% confidence intervals were used for statistical analysis. Correlations were performed using 
Pearson Moment analysis also with 95% confidence intervals for determining statistical significance.

Results

Using Immuno-array technology, we found that cells from autistic individuals had significantly higher levels of ERbB3 (3412 +/- 202 
pg/µ/) than control cells (2113 +/- 85 pg/µl) (p = 0.022) (Figure 1).

*The Health Research Institute is a comprehensive treatment and research center, specializing in the care of individuals with 
neurological disorders, including autism.

Figure 1: ErbB3 cellular levels are significantly higher (p = 0.022) in the autistic group.
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Discussion

There is genetic evidence for a role for ERBB3 in cerebellar development [10]. ERBB3 is also important for the embryogenesis of se-
lected organs and tissues, including the peripheral nervous system (PNS) [11-13].

NRG proteins are expressed in the cerebellum. They bind to ERBB3 [14,15] and may regulate morphology and cell division of reactive 
astrocytes by signaling downstream pathways [16].

ErbB3 is a member of the epidermal growth factor receptor (EGFR/ERBB) family of receptor tyrosine kinases. Our lab has shown that 
increased EGFR is associated with decreased Akt and low GABA [17].

We also found that high EGFR is associate with symptom severity in individuals with autism [18]. We hypothesize that low GABA might 
be associated with symptoms.

Our lab has also found that zinc therapy normalizes EGFR in autistic individuals. This suggests that autistic individuals with high EGFR 
may benefit from zinc therapy, which will lower EGFR and possibly improve symptoms.

Conclusion

We report a significant relationship between increased ErbB3 Receptor and autism. This supports the hypothesis that ErbB3 levels 
may be associated with the etiology of autism.
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