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PSYCHOLOGICAL EVALUATION

INTRODUCTION IMMUNOLOGICAL WORK UP

The transcription factor Forkhead box protein 1 (FOXP1) is implicated in the Clinical laboratory investigation at Children’s Hospital: «  Autism Spectrum Disorder and Moderate Intellectual Disability (DSM-5)
development of multiple organ systems. While murine models have demonstrated - Low Pneumococcal titers post vaccination * Receptive and Expressive language skills as well as functional communication were
that FOXP1 is an essential regulator of macrophage, B and T cell development, - Reduced T cell proliferation to tetanus antigen significantly impaired (Mullen, WASI-I1, BASC-3)
reports describing the immunologic phenotype in human subjects with 3p13 | | «  Hyperactivity, Atypicality, and Attention scales were in clinically significant ranges (BASC-3)
deletion are exceedingly sparse. Flow cytometric research analysis at UAB: «  General adaptive, conceptual, social, and practical composite scores were extremely low
- FOXP1 protein reduced in both CD4+ and CD8+ T cells

(ABAS-3)
«  Fine motor and visual reception scored in the 15t percentile rank, with age equivalents of 21
and 24 months respectively (Mullen Scale)

- IFN-gamma reduced in both CD4+ and CD8+ T cells
- Low numbers of circulating Memory B cells

CASE PRESENTATION

An 11-year-old Caucasian male with 3p12.3-3p14.1 deletion features of autism I: I G U R E 3
and dysmorphic features with a history of recurrent sinopulmonary infections.
His recurrent pneumonia resulted in a pneumatocele. Gated on CDA4 T cell Gated on CD8 T cel F I G U R E 6
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° Sl «  Psychological evaluation
% « These findings implicate Foxpl as a potential target for future research describing the
S connection between Autism and the immune system
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L 1

REFERENCES

GENETIC ANALYSIS

Carlsson, P., & Mahlapuu, M. (2002). Forkhead Transcription Factors: Key Players in Development and Metabolism. Developmental Biology, 250(1), 1-23.
doi:10.1006/dbio.2002.0780

Horn, D. (2011). Mild to Moderate Intellectual Disability and Significant Speech and Language Deficits in Patients with FOXP1 Deletions and Mutations.
Molecular Syndromology. doi:10.1159/000330916

«  Genetic abnormalities were found using micro array analysis
« Loss of proximal short arm of chromosome 3 (3p12.3 — 3p14.3, 9.35 Mb)

Horn, D., Kapeller, J., Rivera-Brugués, N., Moog, U., Lorenz-Depiereux, B., Eck, S., ... Strom, T. M. (2010). Identification of FOXP1 deletions in three

FIGURE 5

HC1 #0001 unrelated patients with mental retardation and significant speech and language deficits. Human Mutation, 31(11). doi:10.1002/humu.21362
I ] ] Fevre, A. K., Taylor, S., Malek, N. H., Horn, D., Carr, C. W., Abdul-Rahman, O. A., . . . Hunter, M. F. (2013). FOXP1 mutations cause intellectual disability
- R1 R2  Plasma 4 R1 R2  Plasma - Ri R2  Plasma and a recognizable phenotype. American Journal of Medical Genetics Part A, 161(12), 3166-3175. doi:10.1002/ajmg.a.36174
39.48 _10'..5_ 045 : 13.6 _19.9_ 0.38 | 4_:2.53 S.71 R Hu, H., Wang, B., Borde, M., Nardone, J., Maika, S., Allred, L., . .. Rao, A. (2006). Foxpl is an essential transcriptional regulator of B cell development.
1 b B A : ' ' ) Nature Immunology, 7(8), 819-826. doi:10.1038/ni1358
E *” SN e— 3 Feng, X., Wang, H., Takata, H., Day, T. J., Willen, J., & Hu, H. (2011). Transcription factor Foxp1l exerts essential cell-intrinsic regulation of the quiescence of
f — naive T cells. Nature Immunology, 12(6), 544-550. doi:10.1038/ni.2034
A ( K N OW L E D G IVI E N TS | Weli, H., Geng, J., Shi, B., Liu, Z., Wang, Y., Stevens, A. C., . .. Hu, H. (2016). Cutting Edge: Foxpl Controls Naive CD8+ T Cell Quiescence by

Simultaneously Repressing Key Pathways in Cellular Metabolism and Cell Cycle Progression. The Journal of Immunology, 196(9), 3537-3541.

12 ~ doi:10.4049/jimmunol. 1501896
. . . . ) . . 4 LYTo> _ (] §) Li, S., Weidenfeld, J., Morrisey, E. (2004). Transcriptional and DNA Binding Activity of the Foxp1/2/4 Family Is Modulated by Heterotypic and Homotypic
Specml thanks to the patlent and his mother, the Children’s HOSpltal Autism Center’ the Hu lab at S : 3R632.7. = ) Protein Interactions. Molecular and Cellular Biology, 24(2), 809-822. doi:10.1128/MCB.24.2.809-822.2004
UAB, the Children’s Hospital clinical trials and Dr. Lily Leiva, PhD for being generous enough to e SO BN el . — Bacon, C., & Rappold, G. A. (2012). The distinct and overlapping phenotypic spectra of FOXP1 and FOXP2 in cognitive disorders. Human Genetics,

. - 131(11), 1687-1698. doi:10.1007/s00439-012-1193-
help this research project. CD38 (11) oi s z



INTRODUCTION

The transcription factor Forkhead box protein 1 (FOXP1) is implicated In
the development of multiple organ systems. While murine models have
demonstrated that FOXP1 is an essential regulator of macrophage, B
and T cell development, reports describing the immunologic phenotype
In human subjects with 3p13 deletion are exceedingly sparse.

CASE PRESENTATION

An 11-year-old Caucasian male with 3p12.3-3p14.1

deletion features of autism and dysmorphic features
with a history of recurrent sinopulmonary infections.
His recurrent pneumonia resulted in a pneumatocele.



DYSMORPHIC FEATURES

» Large forehead

* Down-slanting palpebral features

e Blepharophimosis

 Small nose and ear canals

* Overlapping fingers with camptodactyly
of the middle fingers

GENETIC ANALYSIS

FIGURES 1 & 2

» Genetic abnormalities were found using
micro array analysis

* Loss of proximal short arm of
chromosome 3 (3pl12.3 -3p14.3, 9.35
MDb)




IMMUNOLOGICAL WORK UP

Clinical laboratory investigation at Children’s Hospital:
- Low Pneumococcal titers post vaccination
- Reduced T cell proliferation to tetanus antigen

Flow cytometric research analysis at UAB:
- FOXP1 protein reduced In both CD4+ and CD8+ T cells

- [FN-gamma reduced In both CD4+ and CD8+ T cells
- Low numbers of circulating Memory B cells
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PSYCHOLOGICAL EVALUATION

* Autism Spectrum Disorder and Moderate Intellectual Disability (DSM-5)

* Receptive and Expressive language skills as well as functional communication
were significantly impaired (Mullen, WASI-II, BASC-3)

* Hyperactivity, Atypicality, and Attention scales were In clinically significant
ranges (BASC-3)

» General adaptive, conceptual, social, and practical composite scores were
extremely low (ABAS-3)

* Fine motor and visual reception scored In the 15t percentile rank, with age
equivalents of 21 and 24 months respectively (Mullen Scale)

FIGURE ©

Mullen Scale 1 score Percentile Rank Age Equivalent Classification
Visual Reception — spatial 20 1 24 months Very Low
organization/visual memory

Fine Motor — fine motor 20 ] 21 months Very Low
dexterity/manipulation of objects

Receptive Language — the 20 ] 25 months Very Low
ability to understand language

Expressive Language — the 20 ] 22 months Very Low

ability to generate language



CONCLUSION

» Classic dysmorphic features (overlapping fingers, broad forehead,
etc.) and Autism are well-established for patients with FOXP1
deletions.

* This case study found:
 Low memory B cells
* POOor pneumococcal vaccine response
 Low IFN-gamma T cell expression
* FOXp1l protein expression <50%

* Psychological evaluation

* These findings implicate Foxpl as a potential target for future research

describing the connection between Autism and the Immune system
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