
Report Overview

Some variant of signi�cance to the clients clinical presentation are present based on well documented gene to disease databases. Further action should be taken on those genes to

develop personalized treatment options. Detailed gene information including function and potential treatment options can be found on your GeneSavvy online portal.

Potential Next Steps

As with all genetic testing, genetic counseling is recommended to review both positive and negative results. Counselors can be found at www.nsgc.org.

Functional labs and other diagnostic tools should be used in tandem with these results to verify current gene function.

Supplements, drugs, and other treatment options can be used to enhance the functionality of genes. If you need help deciding on treatment options, please contact GeneSavvy

and our team can review and assist in guiding actionable movement based on these results.

To help further classify gene variants, please fax or email information regarding any outcomes based on these results, including clinical diagnosis, impact on medical

management, treatment trials, or other pertinent test results.

Variants with Indirect Relation

Even though there were only a select few variants selected as signi�cant, there are usually thousands of other variants that lack the research to make the front page. All of the other

variants can be found using your online portal with GeneSavvy. We have summed up the functional associations based on your variants of unkown signi�cance on the next few pages.

**FOR RESEARCH PURPOSE ONLY**

The contents of this PowerXomeGS test result, are for informational purposes only and do not constitute medical advice; the content is not intended to be a substitute for professional

medical advice, diagnosis, or treatment. Always seek the advice of a physician or other quali�ed health provider with any questions you may have regarding a medical condition. Never

disregard professional medical advice or delay in seeking it because of something you have read on this result.

Client Information

Client Name:  John Doe

Client DOB:  01-01-1965

Client Sex:  Male

Ordering Physician:  Dr.Annie Abble

Test Information

Panel Name:  PowerXomeGS

Client ID:  0918432578423948

Collection Date:  06-10-2017

Sequencing Date:  08-10-2017

Report Date:  08-10-2017

Specimen Type:

Panel Metrics

Phenotypes Extracted from HPI:  8

Direct Gene Relations:  7

Inirect Gene Relations:  26

Median Depth of Coverage:  348x

Provided Clinical Presentation (HPI)

This patient presents with autism, speech delay (non-verbal). motor delay, motor tics. sleep disturbance. abdominal pain, large bowel disease. and irritability. The mother has IBS,

constipation, thyroid �uctuations, and memory problems. The father has anxiety, insomnia, adrenal issues, and depression.

Extracted Phenotype Terms

Autism, Speech Delay, Autism Spectrum Disorder, High functioning Autism, Motor

Delay, Sleep Delay, Abdominal Pain, IBS

Related ICD-10 Codes

Autism R53.32, Speech Delay R53.32, Autism Spectrum Disorder R53.32, High

functioning Autism R53.32, Motor Delay R53.32, Sleep Delay R53.32, Abdominal Pain

R53.32, IBS R53.32



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

RAD51C chr17:g.56770067- >GCGGT FRAMESHIFT INSERTION - GCGGT -/GCGGT HIGH 106

GENE SUMMARY

This gene is a member of the RAD51 family. RAD51 family members are highly similar to bacterial RecA and Saccharomyces cerevisiae Rad51 and are known to be involved in the homologous
recombination and repair of DNA. This protein can interact with other RAD51 paralogs and is reported to be important for Holliday junction resolution. Mutations in this gene are associated with
Fanconi anemia-like syndrome. This gene is one of four localized to a region of chromosome 17q23 where ampli�cation occurs frequently in breast tumors. Overexpression of the four genes
during ampli�cation has been observed and suggests a possible role in tumor progression. Alternative splicing results in multiple transcript variants. [provided by RefSeq, Jul 2013]

ACTIONABLE INTERPRETATION

This gene regulates mitochondrial DNA copy number under conditions of oxidative stress in the presence of RAD51 and XRCC3. Contributes to DNA cross-link resistance, sister chromatid
cohesion and genomic stability. Involved in maintaining centrosome number in mitosis. Reducing oxidative stress and considering antioxidant therapy can enhance protective effects of the
mitochondria and reduce high disease risk mutations and contribute to genomic stability.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Fanconi anemia, complementation group O

Susceptibility to Breast-ovarian cancer

INTERACTING GENES

RAD51

PALB2

RAD51B

RAD51D

SWSAP1

PATHOGENICITY SCORES

N/A

POPULATION SCORES

N/A :

Homologous recombination Fanconi anemia Pathway Meiotic recombination

Meiosis DNA Repair DNA Double-Strand Break Repair

Homology Directed Repair

HDR through Homologous Recombination (HR) or Single Strand Ann…

Factors involved in megakaryocyte development and platelet produc…

Homologous DNA Pairing and Strand Exchange

HDR through Homologous Recombination (HRR)

Resolution of D-loop Structures through Holliday Junction Intermed…

Resolution of D-Loop Structures

Resolution of D-loop Structures through Synthesis-Dependent Stran… Cell Cycle

Hemostasis Presynaptic phase of homologous DNA pairing and strand exchange

PHENOTYPE ASSOCIATIONS

Almond-shaped palpebral �ssure  Ovarian neoplasm  Primary peritoneal carcinoma

Autosomal recessive inheritance  Short palpebral �ssure  Tracheoesophageal �stula

Thrombocytopenia  Pyridoxine-responsive sideroblastic anemia

Abnormality of the fallopian tube  Abnormality of chromosome stability  Scoliosis

Leukopenia  Abnormal heart morphology  Cryptorchidism

Hypopigmented skin patches  Intellectual disability  Short stature  Anal atresia

Hypoplasia of the radius  Irregular hyperpigmentation  External genital hypoplasia

Renal cyst  Global developmental delay  Esophageal atresia  Absent thumb

Short thumb  Breast carcinoma  Microcephaly  Hydronephrosis

Aplasia/Hypoplasia of the radius  Stage 5 chronic kidney disease  Rectal atresia

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

CBC and Chem Panel

Platelet Testing

RDW

B12

Serum Folate

Vitamin D Levels

Bone Marrow Sample

Cancer Marker Screening

Screening Mammography Bilateral

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

TAL1 chr1:g.47685455T>C MISSENSE T C C/C HIGH 106

GENE SUMMARY

TAL1 (TAL BHLH Transcription Factor 1, Erythroid Differentiation Factor) is a Protein Coding gene. Diseases associated with TAL1 include Leukemia, Acute Lymphoblastic and T-Cell Acute
Lymphocytic Leukemia-1. Among its related pathways are NF-kappaB Signaling and MAPK-Erk Pathway. GO annotations related to this gene include transcription factor activity, sequence-
speci�c DNA binding and chromatin binding. An important paralog of this gene is LYL1.

ACTIONABLE INTERPRETATION

Implicated in the genesis of hemopoietic malignancies. It may play an important role in hemopoietic differentiation. Diseases associated with TAL1 include Leukemia, Acute Lymphoblastic and T-
Cell Acute Lymphocytic Leukemia-1.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Leukemia, T-cell acute lymphocytic, somatic

INTERACTING GENES

ETS1

RUNX1

TCF3

GATA3

TCF12

PATHOGENICITY SCORES

N/A

POPULATION SCORES

ExAC All : 1

GnomAD All : 1

Population Frequency Max : 1

PHENOTYPE ASSOCIATIONS

Acute lymphoblastic leukemia  Polygenic inheritance  Acute lymphoblastic leukemia

Polygenic inheritance

RELATED PATHWAYS

N/A

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

CBC with Smear and Chem Panel

Bone Marrow Sampling

Immunophenotyping

Cytogenic Testing

PCR Panel for Leukemia

Ultrasound/CT/MRI/PET may be indicated

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

NOTCH2 chr1:g.120572547T>C MISSENSE T C G/A HIGH 742

GENE SUMMARY

This gene encodes a member of the Notch family. Members of this Type 1 transmembrane protein family share structural characteristics including an extracellular domain consisting of multiple
epidermal growth factor-like (EGF) repeats, and an intracellular domain consisting of multiple, different domain types. Notch family members play a role in a variety of developmental processes
by controlling cell fate decisions. The Notch signaling network is an evolutionarily conserved intercellular signaling pathway which regulates interactions between physically adjacent cells. In
Drosophilia, notch interaction with its cell-bound ligands (delta, serrate) establishes an intercellular signaling pathway that plays a key role in development. Homologues of the notch-ligands have
also been identi�ed in human, but precise interactions between these ligands and the human notch homologues remain to be determined. This protein is cleaved in the trans-Golgi network, and
presented on the cell surface as a heterodimer. This protein functions as a receptor for membrane bound ligands, and may play a role in vascular, renal and hepatic development. Two transcript
variants encoding different isoforms have been found for this gene. [provided by RefSeq, Jan 2011]

ACTIONABLE INTERPRETATION

NOTCH2 is a developmental protein, which affects the implementation of differentiation, proliferation and apoptotic programs determining cell fate. Regenerative and aging cell characteristics
are in�uenced by the function of this gene. It is also Involved in bone remodeling and homeostasis. Mutations in this gene can facilitate high disease risk mutations.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Alagille syndrome 2

Hajdu-Cheney syndrome

INTERACTING GENES

SMAD1

ABL1

ACVR1

ADAM17

AFDN

PATHOGENICITY SCORES

SIFT : .129 T (Tolerated)

PolyPhen2 (HDIV) : .01 B (Benign)

PolyPhen2 (HVAR) : .005 B (Benign)

LRT : .002 U (Unkown)

MutationTaster : .001 P (Polymorphism Automatic)

MutationAssessor : .885 L (Low)

COSMIC : COSM3773408 N/A (No Prediction)

POPULATION SCORES

ExAC All : .4736

GnomeAD All : .4408

Population Frequency Max : .5

Thyroid hormone signaling pathway MicroRNAs in cancer

Dorso-ventral axis formation Notch signaling pathway Neural Crest Differentiation

Notch Signaling Pathway Gene Expression Angiogenesis

Alzheimer disease-presenilin pathway

PHENOTYPE ASSOCIATIONS

Absent frontal sinuses  Macrocephaly  Umbilical hernia  Platybasia

Arnold-Chiari malformation  Brachydactyly  Autosomal dominant inheritance

Short nail  Abnormality of the cardiac septa  Vertebral compression fractures

Dislocated radial head  Dolichocephaly  Arthralgia  Prominent occiput

Cervical instability  Long eyelashes  Large earlobe  Conductive hearing impairment

Hematuria  Inguinal hernia  Coarse facial features  Synophrys

Downturned corners of mouth  Short distal phalanx of �nger  Renal tubular acidosis

Cryptorchidism  Epicanthus  Narrow mouth  Crowded carpal bones  Full cheeks

Short toe  Partial absence of toe  Genu valgum  Osteopenia  Osteoporosis

Osteolytic defects of the phalanges of the hand  Hypospadias  Dental malocclusion

Foot acroosteolysis  Cholestatic liver disease  Pointed chin  Hypertension

Generalized hirsutism  Open bite  Joint hyper�exibility  Hypertelorism

Wide nose  Thick eyebrow  Kyphoscoliosis  Periodontitis  Pathologic fracture

Triangular face  Recurrent fractures  Abnormality of the �ngernails

Anteverted nares  Premature loss of teeth  Broad forehead  Renal insuf�ciency

Wormian bones  Short neck  Long philtrum  Elongated sella turcica

Renal hypoplasia  Scoliosis  High palate  Micrognathia  Skeletal dysplasia

Proteinuria  Bone pain  Atrial septal defect  Short stature  Phenotypic variability

Tetralogy of Fallot  Failure to thrive  Tall lumbar vertebral bodies

Hypoplastic 5th lumbar vertebrae  Peripheral pulmonary artery stenosis

Thin vermilion border  Pulmonic stenosis  Biconcave vertebral bodies  Renal cyst

Decreased skull ossi�cation  Patent ductus arteriosus  Joint laxity

Hearing impairment  Osteolysis  Downslanted palpebral �ssures  Hydrocephalus

Hirsutism  Low-set ears  Posterior embryotoxon  Cholestasis  Long nose

Telecanthus  Basilar impression

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

Cancer Marker Testing

Esophageal Endoscopy

Upper GI Series

24 Hour Probe pH Testing

DEXA Scan

Urinary OsteoMark

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

GATA3 chr10:g.8097700C>A MISSENSE C A T/C HIGH 81

GENE SUMMARY

This gene encodes a protein which belongs to the GATA family of transcription factors. The protein contains two GATA-type zinc �ngers and is an important regulator of T-cell development and
plays an important role in endothelial cell biology. Defects in this gene are the cause of hypoparathyroidism with sensorineural deafness and renal dysplasia. [provided by RefSeq, Nov 2009]

ACTIONABLE INTERPRETATION

Required for the T-helper 2 (Th2) differentiation process following immune and in�ammatory responses. Defects in this gene are the cause of hypoparathyroidism with sensorineural deafness
and renal dysplasia. Chronic in�ammatory conditions are characteristic including COPD, Eczema and high risk oncogenic mutations.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Hypoparathyroidism, sensorineural deafness, and renal dysplasia

INTERACTING GENES

EHMT2

MTA3

TAL1

ACTN2

AR

PATHOGENICITY SCORES

SIFT : .03 D (Deleterious)

PolyPhen2 (HDIV) : .993 D PolyPhen (Probably Damaging)

PolyPhen2 (HVAR) : .757 P (Polymorphism Automatic)

LRT : 0 D (Deleterious)

MutationTaster : 1 D MutationTaster (Disease Causing)

MutationAssessor : 1.955 M (Medium)

POPULATION SCORES

Population Frequency Max : .0002

In�ammatory bowel disease (IBD) SIDS Susceptibility Pathways

Preimplantation Embryo IL-4 Signaling Pathway TCR Signaling Pathway

Adipogenesis Notch Signaling Pathway

Factors involved in megakaryocyte development and platelet produc… Hemostasis

PHENOTYPE ASSOCIATIONS

Nephrotic syndrome  Autosomal dominant inheritance  Vesicoureteral re�ux

Renal dysplasia  Chronic kidney disease  Polycystic kidney dysplasia

Thickening of the glomerular basement membrane  Renal insuf�ciency

Hypocalcemic seizures  Sensorineural hearing impairment

Progressive sensorineural hearing impairment  Unilateral renal agenesis

Parathyroid hypoplasia  Hypoparathyroidism  Hydronephrosis

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

TH1/TH2 Assessment in T-Cell In�ammation Pathways

PTH

Calcitonin

Ionized Calcium

Autoimmune In�ammation Markers

Hearing Assessment

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

NDUFS7 chr19:g.1390932A>- FRAMESHIFT DELETION A - C/A HIGH 271

GENE SUMMARY

This gene encodes a protein that is a subunit of one of the complexes that forms the mitochondrial respiratory chain. This protein is one of over 40 subunits found in complex I, the nicotinamide
adenine dinucleotide (NADH):ubiquinone oxidoreductase. This complex functions in the transfer of electrons from NADH to the respiratory chain, and ubiquinone is believed to be the immediate
electron acceptor for the enzyme. Mutations in this gene cause Leigh syndrome due to mitochondrial complex I de�ciency, a severe neurological disorder that results in bilaterally symmetrical
necrotic lesions in subcortical brain regions. [provided by RefSeq, Jul 2008]

ACTIONABLE INTERPRETATION

Required for mitochondrial energy in Complex I function. Increased oxidative burden can facilitate electron transfer disturbance facilitating cell energy loss and increase mitochondrial aging risk.
Mitochondrial repletion and antioxidant treatment considerations should be considerations.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Leigh syndrome

INTERACTING GENES

NDUFAF1

ACAD9

ALDH6A1

ATP5F1

CD55

PATHOGENICITY SCORES

N/A

POPULATION SCORES

N/A :

Non-alcoholic fatty liver disease (NAFLD) Alzheimer's disease

Oxidative phosphorylation Parkinson's disease Huntington's disease

Metabolic pathways Electron Transport Chain Oxidative phosphorylation

Complex I biogenesis Respiratory electron transport

Respiratory electron transport, ATP synthesis by chemiosmotic coup…

The citric acid (TCA) cycle and respiratory electron transport

PHENOTYPE ASSOCIATIONS

Hyperre�exia  Pigmentary retinopathy  Autosomal recessive inheritance

Optic atrophy  Emotional lability  Infantile onset  CNS demyelination

Generalized hypotonia  Heterogeneous  Mitochondrial inheritance

Sensorineural hearing impairment  Ophthalmoplegia  Progressive

Intellectual disability  Seizures  Ataxia  Phenotypic variability  Failure to thrive

Strabismus  Hypertrichosis  Increased serum lactate

Abnormal pattern of respiration  Spasticity  Dysarthria

Global developmental delay  Dystonia  Lactic acidosis  Increased CSF lactate

Gliosis  Ptosis  Hepatocellular necrosis  Abnormal mitochondria in muscle tissue

Respiratory failure  Nystagmus

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

Organic Acids Test (OAT)

Acyl-Carnitine Panel

Liver Enzyme Panel

Free/Total Carnitine

Serum Ammonia

Pyrrole Assessment (Including Zinc, Copper, Ceruloplasmin)

CoQ10 Serum

Muscle Biopsy

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

ADCK3 chr1:g.227170656G>C MISSENSE G C C/A HIGH 251

GENE SUMMARY

This gene encodes a mitochondrial protein similar to yeast ABC1, which functions in an electron-transferring membrane protein complex in the respiratory chain. It is not related to the family of
ABC transporter proteins. Expression of this gene is induced by the tumor suppressor p53 and in response to DNA damage, and inhibiting its expression partially suppresses p53-induced
apoptosis. Alternatively spliced transcript variants have been found; however, their full-length nature has not been determined. [provided by RefSeq, Jul 2008] Also called "COQ8A"

ACTIONABLE INTERPRETATION

This gene regulates the mitochondrial protein, which functions in an electron-transferring membrane protein complex in the respiratory chain regulating mitochondrial energy distribution.
CoQ10 de�ciency and metabolic disturbance is implicated in this gene. Mitochondrial targeted and antioxidant approaches should be actionable considerations.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Coenzyme Q10 de�ciency, primary, 4

INTERACTING GENES

RABAC1

TFIP11

TMEM159

AGTRAP

COQ5

PATHOGENICITY SCORES

SIFT : .025 D (Deleterious)

PolyPhen2 (HDIV) : .933 P (Polymorphism Automatic)

PolyPhen2 (HVAR) : .746 P (Polymorphism Automatic)

LRT : 0 D (Deleterious)

MutationTaster : 1 D MutationTaster (Disease Causing)

MutationAssessor : 2.84 M (Medium)

POPULATION SCORES

N/A :

PHENOTYPE ASSOCIATIONS

Increased intramyocellular lipid droplets  Pes cavus  Seizures  Ataxia

Hyperre�exia  Variable expressivity  Proximal muscle weakness

Autosomal recessive inheritance  Lactic acidosis  Cerebellar atrophy

Generalized hypotonia  Exercise intolerance

RELATED PATHWAYS

N/A

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

Organic Acids Test (OAT)

Acyl Carnitine Panel

Liver Enzyme Panel

Free/Total Carnitine

Serum Ammonia

Pyrrole Assessment (Including Zinc, Copper, Ceruloplasmin)

CoQ10 Serum Levels

Muscle Biopsy

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

NDUFAF6 chr8:g.96047806->A SPLICING - A C/T HIGH 82

GENE SUMMARY

This gene encodes a protein that localizes to mitochondria and contains a predicted phytoene synthase domain. The encoded protein plays an important role in the assembly of complex I (NADH-
ubiquinone oxidoreductase) of the mitochondrial respiratory chain through regulation of subunit ND1 biogenesis. Mutations in this gene are associated with complex I enzymatic de�ciency.
[provided by RefSeq, Nov 2011]

ACTIONABLE INTERPRETATION

Required for mitochondrial energy in Complex I function. Increased oxidative burden can facilitate electron transfer disturbance facilitating cell energy loss and increase mitochondrial aging risk.
Mitochondrial repletion and antioxidant treatment considerations should be considerations.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Leigh syndrome due to mitochondrial complex I de�ciency

INTERACTING GENES

ACACB

ACAD9

AGMO

C14orf1

CARNS1

PATHOGENICITY SCORES

N/A

POPULATION SCORES

ExAC All : .5179

GnomAD All : .5085

Population Frequency Max : .73

Metabolism Complex I biogenesis Respiratory electron transport

Respiratory electron transport, ATP synthesis by chemiosmotic coup…

The citric acid (TCA) cycle and respiratory electron transport

PHENOTYPE ASSOCIATIONS

Hyperre�exia  Pigmentary retinopathy  Autosomal recessive inheritance

Optic atrophy  Emotional lability  Infantile onset  CNS demyelination

Generalized hypotonia  Heterogeneous  Mitochondrial inheritance

Sensorineural hearing impairment  Ophthalmoplegia  Progressive

Intellectual disability  Seizures  Ataxia  Phenotypic variability  Failure to thrive

Strabismus  Hypertrichosis  Increased serum lactate

Abnormal pattern of respiration  Spasticity  Dysarthria

Global developmental delay  Dystonia  Lactic acidosis  Increased CSF lactate

Gliosis  Ptosis  Hepatocellular necrosis  Respiratory failure  Nystagmus

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

Organic Acids Test (OAT)

Acyl Carnitine Panel

Liver Enzyme Panel

Free/Total Carnitine

Serum Ammonia

Pyrrole Assessment (Including Zinc, Copper, Ceruloplasmin)

CoQ10 Serum

Muscle Biopsy

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

PRSS1 chr7:g.142458486C>T MISSENSE C T -/A HIGH 98

GENE SUMMARY

This gene encodes a trypsinogen, which is a member of the trypsin family of serine proteases. This enzyme is secreted by the pancreas and cleaved to its active form in the small intestine. It is
active on peptide linkages involving the carboxyl group of lysine or arginine. Mutations in this gene are associated with hereditary pancreatitis. This gene and several other trypsinogen genes are
localized to the T cell receptor beta locus on chromosome 7. [provided by RefSeq, Jul 2008]

ACTIONABLE INTERPRETATION

Encodes trypsinogen vital in pancreatic function and is seen in hereditary pancreatitis. Mutations in this gene leads to trypsinogen de�ciency. Pancreatic oncogenic risk is associated with this
gene.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Pancreatitis, hereditary

Trypsinogen de�ciency

INTERACTING GENES

ALB

APP

CTRC

CTRL

DDX5

PATHOGENICITY SCORES

N/A

POPULATION SCORES

ExAC All : .0038

GnomAD All : .0001

Population Frequency Max : .0074

Pancreatic secretion In�uenza A Neuroactive ligand-receptor interaction

Protein digestion and absorption Extracellular matrix organization

Degradation of the extracellular matrix Activation of Matrix Metalloproteinases

Cobalamin (Cbl, vitamin B12) transport and metabolism

Metabolism of vitamins and cofactors

Metabolism of water-soluble vitamins and cofactors Metabolism

PHENOTYPE ASSOCIATIONS

Hypoproteinemia  Failure to thrive  Pancreatitis  Autosomal dominant inheritance

Autosomal recessive inheritance  Exocrine pancreatic insuf�ciency  Steatorrhea

Abdominal pain  Diabetes mellitus  Pancreatic pseudocyst  Leukocytosis  Fever

Abnormal thrombosis  Pleural effusion  Recurrent pancreatitis

Abnormal enzyme/coenzyme activity  Elevated C-reactive protein level

Pancreatic calci�cation

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

CBC and Chem Panel

Serum Lipase and Amylase

HSCRP

Glucose/Insulin/C-Peptide/Fructosamine/HGA1C

Anti-Insulin Antibodies/Anti-Islet Antibodies/Anti-GAD Antibodies

Fecal Fat Test

Fecal Pancreatic Elastase

Sweat Chloride Test

Secretin Test

Ultrasound/CT of Abdomen

ERCP Imaging

MRCP Imaging

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

STAT4 chr2:g.192011485->A SPLICING - A C/T HIGH 177

GENE SUMMARY

The protein encoded by this gene is a member of the STAT family of transcription factors. In response to cytokines and growth factors, STAT family members are phosphorylated by the receptor
associated kinases, and then form homo- or heterodimers that translocate to the cell nucleus where they act as transcription activators. This protein is essential for mediating responses to IL12 in
lymphocytes, and regulating the differentiation of T helper cells. Mutations in this gene may be associated with systemic lupus erythematosus and rheumatoid arthritis. Alternate splicing results
in multiple transcript variants that encode the same protein. [provided by RefSeq, Aug 2011]

ACTIONABLE INTERPRETATION

This protein is essential for mediating responses to IL12 in lymphocytes, and regulating the differentiation of T helper cells. Control in immune regulation and in�ammation are key for this gene
control. Treatment considerations should in�uence immune regulation and in�ammatory control.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Susceptibility to Systemic lupus erythematosus

INTERACTING GENES

IL12RB2

LAMTOR5

ABL1

ABL2

BCL6

PATHOGENICITY SCORES

N/A

POPULATION SCORES

ExAC All : .0871

GnomAD All : .1159

Population Frequency Max : .25

In�ammatory bowel disease (IBD) Jak-STAT signaling pathway Hepatitis B

TSLP Signaling Pathway Interferon type I signaling pathways

EGF receptor signaling pathway PDGF signaling pathway

Interleukin signaling pathway

PHENOTYPE ASSOCIATIONS

Abnormal blistering of the skin  Polyarticular arthritis  Iridocyclitis  Meningitis

Venous thrombosis  Gait disturbance  Vasculitis  Confusion  Apraxia

Subcutaneous nodule  Arthralgia  Arthritis  Fever  Fatigue

Elevated C-reactive protein level  Oral ulcer  Migraine  Joint dislocation

Limitation of joint mobility  Papule  Nausea and vomiting

Recurrent aphthous stomatitis  Antinuclear antibody positivity  Photophobia  Acne

Immunologic hypersensitivity  Joint swelling  Abdominal pain

Elevated erythrocyte sedimentation rate  Juvenile rheumatoid arthritis

Dental malocclusion  Hemiparesis  Orchitis  Myalgia

Gastrointestinal hemorrhage

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

Autoimmune Panel including Viral and Bacterial Fungal/Strept Titers)

In�ammation Panel

Cunningham Panel

Cytokine Assessment

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

COL5A1 chr9:g.137534099GCT>- NON-FRAMESHIFT DELETION GCT - -/A HIGH 94

GENE SUMMARY

This gene encodes an alpha chain for one of the low abundance �brillar collagens. Fibrillar collagen molecules are trimers that can be composed of one or more types of alpha chains. Type V
collagen is found in tissues containing type I collagen and appears to regulate the assembly of heterotypic �bers composed of both type I and type V collagen. This gene product is closely related
to type XI collagen and it is possible that the collagen chains of types V and XI constitute a single collagen type with tissue-speci�c chain combinations. The encoded procollagen protein occurs
commonly as the heterotrimer pro-alpha1(V)-pro-alpha1(V)-pro-alpha2(V). Mutations in this gene are associated with Ehlers-Danlos syndrome, types I and II. Alternative splicing of this gene
results in multiple transcript variants. [provided by RefSeq, May 2013]

ACTIONABLE INTERPRETATION

This gene encodes an alpha chain for one of the low abundance �brillar collagens. Mutations in this gene are associated with Ehlers-Danlos syndrome, types I and II. Connective tissue
enhancement should be a consideration as an actionable for of treatment.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Ehlers-Danlos syndrome, classic type

INTERACTING GENES

ADAMTS2

ADAMTS3

BMP1

BMP4

C1QTNF2

PATHOGENICITY SCORES

N/A

POPULATION SCORES

ExAC All : .0147

GnomAD All : .0104

Population Frequency Max : .023

Protein digestion and absorption Focal Adhesio

miRNA targets in ECM and membrane receptors Allograft Rejection

Assembly of collagen �brils and other multimeric structures Collagen formation

Collagen biosynthesis and modifying enzymes Extracellular matrix organization

Integrin signalling pathway

PHENOTYPE ASSOCIATIONS

Pectus carinatum  Genu recurvatum  Umbilical hernia

Hyperextensibility of the knee  Fragile skin  Autosomal dominant inheritance

Proptosis  Congenital diaphragmatic hernia  Lop ear  Bladder diverticulum

Sprengel anomaly  Internal hemorrhage  Inguinal hernia  Dermal translucency

Protruding ear  Cryptorchidism  Epicanthus  Carious teeth  Hallux valgus

Myopia  Poor wound healing  Hyperextensibility of the �nger joints

Irregularly spaced teeth  Respiratory insuf�ciency  Arterial dissection

Cigarette-paper scars  Peripheral arteriovenous �stula

Aplasia/Hypoplasia of the earlobes  Atrophic scars  Subcutaneous spheroids

Aortic root dilatation  Ectopia lentis  Pneumothorax  Varicose veins

Hypertelorism  Aortic dilatation  Joint hyper�exibility  Femoral hernia  Macule

Cognitive impairment  Abnormality of oral frenula  Thin skin  Osteoarthritis

Hyperextensible skin  Blue sclerae  Flat face  Soft skin  Bruising susceptibility

Arteriovenous �stulas of celiac and mesenteric vessels  Hypokalemia

Premature birth  Aortic dissection  Narrow maxilla  Scoliosis  Joint dislocation

Molluscoid pseudotumors  Short stature  Mitral valve prolapse

Talipes equinovarus  Pes planus  Melanocytic nevus  Gastroesophageal re�ux

Bowel diverticulosis  Telangiectasia of the skin  Aplasia/Hypoplasia of the eyebrow

Thin vermilion border

Premature birth following premature rupture of fetal membranes

Global developmental delay  Infantile muscular hypotonia

Abnormality of the eyelashes  Hyperextensibility at elbow  Glaucoma  Telecanthus

Gastrointestinal infarctions  Pectus excavatum

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

Creatine Kinase

Relevant Connective Tissue Markers

Ultrasound

CT

MRI

Angiography

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

CBS chr21:g.44483184- >TGA... STOPGAIN - TGA... T/- MED 19

GENE SUMMARY

The protein encoded by this gene acts as a homotetramer to catalyze the conversion of homocysteine to cystathionine, the �rst step in the transsulfuration pathway. The encoded protein is
allosterically activated by adenosyl-methionine and uses pyridoxal phosphate as a cofactor. Defects in this gene can cause cystathionine beta-synthase de�ciency (CBSD), which can lead to
homocystinuria. This gene is a major contributor to cellular hydrogen sul�de production. Multiple alternatively spliced transcript variants have been found for this gene. [provided by RefSeq, Feb
2016]

ACTIONABLE INTERPRETATION

This gene controls the conversion of homocysteine to cystathionine, the �rst step in the transsulfuration pathway. Defects in this gene can cause cystathionine beta-synthase de�ciency (CBSD),
which can lead to homocystinuria. Methylation disturbances are also seen in defects in this gene. Vascular in�ammation can also be facilitated by defects in this gene. Nutrition repletion of key
factors to enhance the folate / homocysteine pathways should be a treatment consideration.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Homocystinuria, B6-responsive and nonresponsive types

Thrombosis, hyperhomocysteinemic

INTERACTING GENES

EHHADH

PIN1

PRKAG1

PRKAR1A

UBE2I

PATHOGENICITY SCORES

N/A

POPULATION SCORES

ExAC All : .0243

Metabolic pathways Biosynthesis of amino acids

Glycine, serine and threonine metabolism Cysteine and methionine metabolism

Selenium Micronutrient Network Folate Metabolism Vitamin B12 Metabolism

Trans-sulfuration and one carbon metabolism Trans-sulfuration pathway

Folate-Alcohol and Cancer Pathway Selenoamino acid metabolism

Metabolism of amino acids and derivatives Sulfur amino acid metabolism

Metabolism of ingested SeMet, Sec, MeSec into H2Se Metabolism

PHENOTYPE ASSOCIATIONS

Pectus carinatum  Arterial thrombosis  Recurrent fractures  Pancreatitis

Cutis marmorata  Amblyopia  Autosomal recessive inheritance  Venous thrombosis

Depressivity  Cerebral ischemia  Arachnodactyly  Stroke  Inguinal hernia

Scoliosis  High palate  Pulmonary embolism  Limitation of joint mobility

Generalized osteoporosis  Sparse scalp hair  Intellectual disability  Myopia

Seizures  Tall stature  Mitral valve prolapse  Dental crowding  Genu valgum

Biconcave vertebral bodies  Osteoporosis  Joint stiffness  Personality disorder

Homocystinuria  Disproportionate tall stature

Abnormality of amino acid metabolism  Hypopigmentation of the skin

Thromboembolism  Glaucoma  Hepatic steatosis  Hypertension  Kyphosis

Myocardial infarction  Arteriovenous malformation  Ectopia lentis  Brittle hair

Pectus excavatum  Kyphoscoliosis

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

CBC and Chem Panel

Homocysteine Serum

Folate Serum

HSCRP

Vascular Assessment for In�ammation and Atherosclerotic Change (Angiography)

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

CEL chr9:g.135944586C>T MISSENSE C T -/TGATCTG... HIGH 381

GENE SUMMARY

The protein encoded by this gene is a glycoprotein secreted from the pancreas into the digestive tract and from the lactating mammary gland into human milk. The physiological role of this
protein is in cholesterol and lipid-soluble vitamin ester hydrolysis and absorption. This encoded protein promotes large chylomicron production in the intestine. Also its presence in plasma
suggests its interactions with cholesterol and oxidized lipoproteins to modulate the progression of atherosclerosis. In pancreatic tumoral cells, this encoded protein is thought to be sequestrated
within the Golgi compartment and is probably not secreted. This gene contains a variable number of tandem repeat (VNTR) polymorphism in the coding region that may in�uence the function of
the encoded protein. [provided by RefSeq, Jul 2008]

ACTIONABLE INTERPRETATION

Catalyzes fat and vitamin absorption. Acts in concert with pancreatic lipase and colipase for the complete digestion of dietary triglycerides. Also its presence in plasma suggests its interactions
with cholesterol and oxidized lipoproteins to modulate the progression of atherosclerosis. Vascular in�ammation can also be facilitated by defects in this gene. Nutrition repletion, glycemic
control and lipid management are key factors to enhance the pathways involved should be a treatment consideration. Pancreatic actionable treatment should be a consideration.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Maturity-onset diabetes of the young, type VIII

INTERACTING GENES

CYP46A1

DGAT1

DGAT2

LIPA

LPL

PATHOGENICITY SCORES

SIFT : .008 D (Deleterious)

PolyPhen2 (HDIV) : 1 D PolyPhen (Probably Damaging)

PolyPhen2 (HVAR) : 1 D PolyPhen (Probably Damaging)

LRT : 0 D (Deleterious)

MutationTaster : 1 D MutationTaster (Disease Causing)

MutationAssessor : 2.715 M (Medium)

COSMIC : COSM4163469 N/A (No Prediction)

POPULATION SCORES

ExAC All : .3698

GnomAD All : .2831

Population Frequency Max : .49

Steroid biosynthesis Pancreatic secretion Metabolic pathways

Glycerolipid metabolism Fat digestion and absorption

Lipid digestion, mobilization, and transport Digestion of dietary lipid Metabolism

Metabolism of lipids and lipoproteins

PHENOTYPE ASSOCIATIONS

Autosomal dominant inheritance  Maturity-onset diabetes of the young

Abdominal pain  Abnormality of exocrine pancreas physiology

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

CBC and Chem Panel

Serum Lipase and Amylase

Comprehensive Lipid Panel

Glucose/Insulin/C-Peptide Assessment/Fructosamine/HGA1C

Anti-Insulin Antibodies/Anti-Islet Antibodies/Anti-GAD Antibodies

Homocysteine Serum

Folate Serum

HSCRP

Vascular Assessment for In�ammation and Atherosclerotic Change (Angiography)

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

HNF1A chr12:g.121434630->TCATTCAT FRAMESHIFT INSERTION - TCATTCAT C/T HIGH 35

GENE SUMMARY

The protein encoded by this gene is a transcription factor required for the expression of several liver-speci�c genes. The encoded protein functions as a homodimer and binds to the inverted
palindrome 5'-GTTAATNATTAAC-3'. Defects in this gene are a cause of maturity onset diabetes of the young type 3 (MODY3) and also can result in the appearance of hepatic adenomas.
Alternative splicing results in multiple transcript variants encoding different isoforms. [provided by RefSeq, Apr 2015]

ACTIONABLE INTERPRETATION

Transcriptional activator that regulates the tissue speci�c expression of multiple genes, especially in pancreatic islet cells and in liver. Required for the expression of several liver speci�c genes.
Defects in this gene are a cause of maturity onset diabetes of the young type 3 (MODY3) and also can result in the appearance of hepatic adenomas. Actionable considerations should include
pancreatic and liver speci�c targeting.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Diabetes mellitus, insulin-dependent, 20

Hepatic adenoma, somatic

MODY, type III

Renal cell carcinoma

Susceptibility to Diabetes mellitus, insulin-dependent

Susceptibility to Diabetes mellitus, noninsulin-dependent

INTERACTING GENES

DYRK1B

PROX1

ACTB

AES

AGT

PATHOGENICITY SCORES

COSMIC : COSM1645167 N/A (No Prediction)

POPULATION SCORES

ExAC All : .7812

GnomAD : .8117

Population Frequency Max : .9

Signaling pathways regulating pluripotency of stem cells

Maturity onset diabetes of the young Adipogenesis

Regulation of gene expression in beta cells Regulation of beta-cell development

Developmental Biology

PHENOTYPE ASSOCIATIONS

Hepatomegaly  Hypoketotic hypoglycemia  Hyperglycemia

Autosomal dominant inheritance  Abnormality of fatty-acid metabolism  Agitation

Infantile onset  Neonatal hypoglycemia  Hyperhidrosis  Renal cell carcinoma

Polycystic ovaries  Pallor  Drowsiness  Fasting hypoglycemia  Fatigue

Type II diabetes mellitus  Vomiting  Diarrhea  Elevated hepatic transaminases

Pancreatic islet-cell hyperplasia  Intellectual disability  Sporadic  Seizures

Lethargy  Neonatal hypotonia  Progressive neurologic deterioration

Maturity-onset diabetes of the young  Type I diabetes mellitus  Coma

Large for gestational age  Tachycardia  Tremor  Hyperinsulinemic hypoglycemia

Hepatocellular adenoma

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

CBC and Chem Panel

Hepatic Panel

Serum Lipase and Amylase

Comprehensive Lipid Panel

Glucose/Insulin/C-Peptide/Fructosamine/HGA1C

Anti-Insulin Antibodies/Anti-Islet Antibodies/Anti-GAD Antibodies

Abdominal Ultrasound for Fatty Liver or Hepatic Lesions

CT of Abdomen for Hepatic Lesions

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

PLCB1 chr20:g.8862451G>C MISSENSE G C G/C HIGH 70

GENE SUMMARY

The protein encoded by this gene catalyzes the formation of inositol 1,4,5-trisphosphate and diacylglycerol from phosphatidylinositol 4,5-bisphosphate. This reaction uses calcium as a cofactor
and plays an important role in the intracellular transduction of many extracellular signals. This gene is activated by two G-protein alpha subunits, alpha-q and alpha-11. Two transcript variants
encoding different isoforms have been found for this gene. [provided by RefSeq, Jul 2008]

ACTIONABLE INTERPRETATION

Neural connectivity and communication disturbances are implicated in functional impairment of this gene. Phospholipid matrix integrity can also be implicated enzyme action and integrity can
also be involved. Seizures and partial seizures are observed and implicated and work up is advised. Careful selective actions for neuronal communication, seizure control and neuroprotective
targeting should be considerations.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Epileptic encephalopathy, early infantile, 12

INTERACTING GENES

CTBP2

ADRA1B

BTN2A1

CALML6

CAMK2A

PATHOGENICITY SCORES

SIFT : .181 T (Tolerated)

PolyPhen2 (HDIV) : 0 B (Benign)

PolyPhen2 (HVAR) : 0 B (Benign)

LRT : .001 D (Deleterious)

MutationTaster : 1 D MutationTaster (Disease Causing)

MutationAssessor : 0 N (Neutral)

POPULATION SCORES

ExAC All : .0001

GnomAD : .0001

Population Frequency Max : .0002

Inositol phosphate metabolism Phosphatidylinositol signaling system

Calcium signaling pathway Renin secretion Long-term depression

Oxytocin signaling pathway Vascular smooth muscle contraction

Adrenergic signaling in cardiomyocytes Retrograde endocannabinoid signaling

Circadian entrainment Dopaminergic synapse Serotonergic synapse

Cholinergic synapse Estrogen signaling pathway

Aldosterone synthesis and secretion Insulin secretion Thyroid hormone synthesis

Gastric acid secretion Pancreatic secretion

Endocrine and other factor-regulated calcium reabsorption

Thyroid hormone signaling pathway

AGE-RAGE signaling pathway in diabetic complications Alzheimer's disease

Huntington's disease TSH signaling pathway Regulation of insulin secretion

Integration of energy metabolism Neuronal System Opioid Signalling

Free fatty acids regulate insulin secretion

Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion

In�ammation mediated by chemokine and cytokine signaling pathway

Oxytocin receptor mediated signaling pathway

Angiotensin II-stimulated signaling through G proteins and beta-arre…

PHENOTYPE ASSOCIATIONS

Abnormality of skin morphology  Hyperre�exia  Generalized seizures

Epileptic encephalopathy  Infantile spasms  Autosomal recessive inheritance

Muscular hypotonia of the trunk  Myoclonus  Developmental regression  Spasticity

Hypsarrhythmia  Focal seizures

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

CT Scan of the Brain

Functional MRI of the Brain

Functional SPECT Scan of the Brain

48 Hour Ambulatory EEG

Overnight Observation Video EEG

Prolactin Study

Seizure/Epilepsy Medication Compatibility Tests

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

IKBKAP chr9:g.111670604GAG>- NON-FRAMESIFT DELETION GAG - -/GGA HIGH 191

GENE SUMMARY

The protein encoded by this gene is a scaffold protein and a regulator for three different kinases involved in proin�ammatory signaling. The encoded protein can bind NF-kappa-B-inducing kinase
and I-kappa-B kinases through separate domains and assemble them into an active kinase complex. Mutations in this gene have been associated with familial dysautonomia. Alternative splicing
results in multiple transcript variants encoding different isoforms. [provided by RefSeq, Jan 2016] Also called "ELP1"

ACTIONABLE INTERPRETATION

Regulates the migration and branching of projection neurons in the developing cerebral cortex, through a process depending on alpha-tubulin acetylation involved in connectivity and
communication networking of neurons. Mutations in this gene have been associated with familial dysautonomia. Actionable treatment considerations for dysautonomia should be considered.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Dysautonomia, familial

INTERACTING GENES

CDC5L

ELP3

HTT

IRF4

TTR

PATHOGENICITY SCORES

N/A

POPULATION SCORES

Population Frequency Max : .0004

HATs acetylate histones Chromatin organization Chromatin modifying enzymes

PHENOTYPE ASSOCIATIONS

Decreased corneal re�ex  EMG abnormality  Increased blood urea nitrogen

Behavioral abnormality  Corneal ulceration  Neuropathic arthropathy

Hypohidrosis  Autosomal recessive inheritance  Incoordination  Gait disturbance

Emotional lability  Alacrima  Generalized hypotonia  Hyperhidrosis

Corneal erosion  Scoliosis  Recurrent infections due to aspiration  Progressive

Recurrent respiratory infections  Vomiting  Diarrhea  Impaired pain sensation

Decreased taste sensation  Glomerulosclerosis  Episodic fever  Ataxia

Constipation  Muscular hypotonia  Gastroesophageal re�ux  Growth delay

Abnormality of the pupil  Acrocyanosis  Feeding dif�culties in infancy

Episodic hyperhidrosis  Recurrent corneal erosions  Hypore�exia  Tachycardia

Abnormal renal physiology  Hypertension  Congenital onset

Decreased number of large peripheral myelinated nerve �bers

Elevated serum creatinine  Decreased sensitivity to hypoxemia

Orthostatic hypotension  Malignant hyperthermia

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

Neurochemical Assessment

Orthostatic Postural Hypotension Testing

QSART/TST/HRV

Valsalva

Cardiac MIBG

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

CLDN16 chr3:g.190106072G>- FRAMESHIFT DELETION G - G/- HIGH 131

GENE SUMMARY

Tight junctions represent one mode of cell-to-cell adhesion in epithelial or endothelial cell sheets, forming continuous seals around cells and serving as a physical barrier to prevent solutes and
water from passing freely through the paracellular space. These junctions are comprised of sets of continuous networking strands in the outwardly facing cytoplasmic lea�et, with complementary
grooves in the inwardly facing extracytoplasmic lea�et. The protein encoded by this gene, a member of the claudin family, is an integral membrane protein and a component of tight junction
strands. It is found primarily in the kidneys, speci�cally in the thick ascending limb of Henle, where it acts as either an intercellular pore or ion concentration sensor to regulate the paracellular
resorption of magnesium ions. Defects in this gene are a cause of primary hypomagnesemia, which is characterized by massive renal magnesium wasting with hypomagnesemia and hypercalciuria,
resulting in nephrocalcinosis and renal failure. This gene and the CLDN1 gene are clustered on chromosome 3q28. [provided by RefSeq, Jun 2010]

ACTIONABLE INTERPRETATION

Defects in this gene are a cause of primary hypomagnesemia, which is characterized by massive renal magnesium wasting with hypomagnesemia and hypercalciuria, resulting in nephrocalcinosis
and renal failure. Magnesium replacement is a consideration as an actionable treatment.

**FOR RESEARCH PURPOSE ONLY**

GENE DISEASE ASSOCIATIONS

Hypomagnesemia 3, renal

INTERACTING GENES

CLDN19

CLDN1

CLDN11

CLDN14

CLDN17

PATHOGENICITY SCORES

COSMIC : COSM1683974 N/A (No Prediction)

POPULATION SCORES

ExAC All : .1945

GnomAD All : .194

Population Frequency Max : .25

Cell adhesion molecules (CAMs) Hepatitis C Leukocyte transendothelial migration

Tight junction Cell-cell junction organization Cell junction organization

Cell-Cell communication Tight junction interactions

PHENOTYPE ASSOCIATIONS

Hypermagnesiuria  Tetany  Autosomal recessive inheritance

Recurrent urinary tract infections  Chronic kidney disease  Nephrolithiasis

Hematuria  Renal tubular acidosis  Hypermetropia  Renal calcium wasting

Myopia  Seizures  Astigmatism  Failure to thrive  Juvenile onset

Hypomagnesemia  Hyperuricemia  Hypercalciuria  Strabismus  Polyuria

Polydipsia  Feeding dif�culties in infancy  Abdominal pain  Hypocitraturia

Nephrocalcinosis  Nystagmus  Renal magnesium wasting

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

CBC and Chem Panel

Renal Function Studies

Urinalysis

RBC and Serum Magnesium

PTH/Calcitonin/Ionized Calcium

Ultrasound of Renal System and Abdomen

CT of Renal System

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



GENE SYMBOL VARIANT ID VARIANT TYPE REFERENCE ALLELE ALTERNATEIVE ALLELE YOUR RESULT PHRED SCORE READ DEPTH

NBAS chr2:g.15358947C>A MISSENSE C A T/G HIGH 288

GENE SUMMARY

This gene encodes a protein with two leucine zipper domains, a ribosomal protein S14 signature domain and a Sec39 like domain. The protein is thought to be involved in Golgi-to-ER transport.
Mutations in this gene are associated with short stature, optic nerve atrophy, and Pelger-Huet anomaly. [provided by RefSeq, Oct 2012]

ACTIONABLE INTERPRETATION

Mutations have been found in a multisystem disease affecting the liver, eye, immune system, connective tissue, and bone. Clinical manifestations include a progeroid appearance, short stature,
slender bones, epiphyseal dysplasia with multiple phalangeal pseudo-epiphyses, cervical instability, myelopathy, elevated transaminases, hypogammaglobulinemia, reduced natural killer cells,
Pelger-Huet anomaly of granulocytes, and in some cases retinal dystrophy and optic atrophy. Immunoglobulin disturbances are observed in functional disturbance of this gene. Actionable
immune and in�ammatory regulation considerations would be advised.

The contents of this PowerXomeGS test result, are for informational purposes only and do not constitute medical advice; the content is not intended to be a substitute for professional

medical advice, diagnosis, or treatment. Always seek the advice of a physician or other quali�ed health provider with any questions you may have regarding a medical condition. Never

disregard professional medical advice or delay in seeking it because of something you have read on this result.

*For more detailed information on Genes, Associated Diseases, and Phenotypes please use online portal at www.GeneSavvy.com

GENE DISEASE ASSOCIATIONS

Infantile liver failure syndrome 2

Short stature, optic nerve atrophy, and Pelger-Huet anomaly

INTERACTING GENES

AK1

COPB2

NAPG

RINT1

STX12

PATHOGENICITY SCORES

SIFT : .525 T (Tolerated)

PolyPhen2 (HDIV) : .613 P (Polymorphism Automatic)

PolyPhen2 (HVAR) : .233 B (Benign)

LRT : .01 N (Neutral)

MutationTaster : 1 D MutationTaster (Disease Causing)

MutationAssessor : 1.515 L (Low)

POPULATION SCORES

Population Frequency Max : .0001

Intra-Golgi and retrograde Golgi-to-ER traf�c Golgi-to-ER retrograde transport

COPI-dependent Golgi-to-ER retrograde traf�c Membrane Traf�cking

Vesicle-mediated transport

PHENOTYPE ASSOCIATIONS

Postnatal growth retardation  Short stature  Brachydactyly  Facial asymmetry

Muscular hypotonia  Fine hair  Autosomal recessive inheritance

Nonprogressive visual loss  Micromelia  Optic atrophy  Proptosis

Thin vermilion border  Prominent glabella  Cutis laxa  Reduced visual acuity

Long face  Narrow forehead  Short neck  Long philtrum  Brachycephaly

Sandal gap  Epicanthus  Thick eyebrow

RELATED PATHWAYS

LAB RECOMMENDATIONS (BASED ON GENE FUNCTION)

CBC and Chem Panel

Creatine Kinase

TH1/TH2 Assessment in T-Cell In�ammation Pathways

NK Cell Assessment

Cytokine Assessment

Immunoglobulin/Serum ELP

Autoimmune In�ammation Markers

Neurotransmitter/Neurochemical Assessment

Function MRI of the Brain

TREATMENT RECOMMENDATIONS (BASED ON GENE FUNCTION)

N/A



Functional Action Associations From Variants with Indirect Relation
We’ve taken all the genes that scored high but didn’t make the front page and summarized their functional associations. This summary is provided so you can determine possible

further action items based on grouped functional associations rather than individual genes. Only the top 10 scoring associations in each category are displayed in this report.

**FOR RESEARCH PURPOSE ONLY**

Top Molecular Function Associations

protein homodimerization activity

damaged DNA binding

protein tyrosine kinase activity

single-stranded DNA binding

double-stranded DNA binding

sequence-speci�c DNA binding

�ap-structured DNA binding

regulatory region DNA binding

DNA clamp loader activity

DNA binding, bending

Top cellular Component Associations

subsarcolemmal mitochondrion

mitochondrion

Nebenkern

mitochondrial derivative

inter�brillar mitochondrion

mitochondrial electron transfer �avoprotein complex

mitochondrial tricarboxylic acid cycle enzyme complex

mitochondrial pyruvate dehydrogenase (lipoamide) phosphatase complex

3-methyl-2-oxobutanoate dehydrogenase (lipoamide) complex

Ecsit-NDUFAF1 complex

Top Gene-Phenotype Associations

Ptosis (HP:0000508)

Constipation (HP:0002019)

Vomiting (HP:0002013)

Cryptorchidism (HP:0000028)

Developmental regression (HP:0002376)

Dysphagia (HP:0002015)

Hepatomegaly (HP:0002240)

Optic atrophy (HP:0000648)

Hypertelorism (HP:0000316)

Low-set, posteriorly rotated ears (HP:0000368)

Top Biological Process Associations

positive regulation of transcription from RNA polymerase II promoter

positive regulation of transcription involved in G1/S transition of mitotic cell cycle

positive regulation of transcription by transcription factor localization

chromatin-mediated maintenance of transcription

positive regulation of transcription involved in exit from mitosis

negative regulation of chromatin silencing

positive regulation of transcription, DNA-templated

positive regulation of DNA-templated transcription, termination

positive regulation of DNA-templated transcription, elongation

positive regulation of transcription from RNA polymerase III promoter



**FOR RESEARCH PURPOSE ONLY**

Top Disease Associations

Complex I

Diamond-blackfan Anemia

Zellweger Syndrome

Xeroderma Pigmentosum

Hypothyroidism

Myasthenic Syndrome

Ehlers-Danlos

Hypogonadism

Lateral Sclerosis

Rheumatoid Arthritis

Top Panther Pathway Associations

p53 pathway feedback loops 2

Integrin signalling pathway

FGF signaling pathway

Nicotinic acetylcholine receptor signaling pathway

p53 pathway

Endothelin signaling pathway

Arginine biosynthesis

B cell activation

Adrenaline and noradrenaline biosynthesis

Dopamine receptor mediated signaling pathway

Top KEGG Pathway Associations

Metabolic pathways

Pathways in cancer

Valine, leucine and isoleucine degradation

Primary immunode�ciency

Parkinson\'s disease

PI3K-Akt signaling pathway

Melanoma

Non-alcoholic fatty liver disease (NAFLD)

FoxO signaling pathway

Peroxisome

Top Gene-Metabolite Associations

FAD (HMDB01248)

Iron (HMDB00692)

QH2 (HMDB01304)

Coenzyme Q (HMDB06709)

Ubiquinone Q1 (HMDB02012)

Sul�de (HMDB00598)

NADH (HMDB01487)

Sodium (HMDB00588)

Phosphate (HMDB01429)

NAD (HMDB00902)



PowerXomeGS Test Performance
This test was designed to sequence the exons and canoncial splice sites (+/1,2) of the whole exome including extra coverage genes associated with medical disorders and

treatment options. GeneSavvy has developed a highly advanced protocol for identifying gene regions of interest with the following technical speci�cations.

Mean depth of coverage: Speci�city: Spensitivity:

50x (Across all exome basepairs) >98% >94%

GeneSavvy's Unmatched Customer Support

Turn Around Time: 8-10 weeks. We Sacri�ce a little time to make sure we provide a better product.

Saliva Sample: DNA for sequencing is reliably extracted from a single saliva sample. No blood draw or muscle biopsy
required: however blood and muscle tissue are also accept- ed. No charge saliva Kits are provided, assisted
collection kits are also available.

Insurance Assistance: Genesavvy currently does not work with any insurers. However, we do provide any information we can find to
help you self submit to your Insurance for potential reimbursement for our tests or services.

Online Portal: Genesavvy provides an online portal to access your test results. We also allow you to share your results with
your health team. Our online portal will also allow for constant result updates as new research comes out. You
will be noti�ed if your report gets updated due to new research.

Reports: Our reports are built using our proprietary TrairKK bioinformatics pipeline, combined with manual curation
to provide the most valuable and actionable results we can �nd. We utilize the the following databases to
build actionable results for you:

Data and DNA Security: Advanted IT solutions safeguard patient records and �nantial information. Genesavvy de-identi�es patient and test records and uses industry standards to keep

your personal information safe.
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Gene/Varinant De�nitions:

BUILD - hg19

Refseq

UCSC

ENSEMBL

GENCODE

dbSNP

Population Frequency:

1000 Genomes Project

EXAC

NHLBI-ESP

gnomAD

Complete Genomic

Splice Site Predictions:

dbscSNV

Functional Variant Predictions:

SIFT SIFTM-(AP

PolyPhen2CADD PolyPhen2CADD

LRTG ERP-+ + LRTG ERP-+ +

MutationTasterDANN MutationTasterDANN

Mutation/kssessorEigen Mutation/kssessorEigen

FATHMMGenotanyon FATHMMGenotanyon

PROVEAN�tcons PROVEAN�tcons

MetaSVMPhy|oP MetaSVMPhy|oP

MetaLRSiPhy MetaLRSiPhy

VESTspan>Revel VESTspan>Revel

Mitlmpadlntervar Mitlmpadlntervar

regSN P>RVIS-ESV regSN P>RVIS-ESV

LoFtoo|CDI LoFtoo|CDI

Genesavvy DBTMC-SNPDBCDI Genesavvy DBTMC-SNPDBCDI

Disease Speci�c Databases:

clinVar

Cosmic

ICGC

NCI

OMIM

Ontologies:

Human Phenotype Ontology

Gene Ontology

MGI

Jensen

Pathway Associations:

KEGG

WikiPathways

Reactome



PowerXomeGS DNA/RNA Testing Terminology and Tips
It is important to understand some of the genetic terminology used in this report. Please see the following common terms used in our reports and a few tips for reducing

confusion.

Substitution A nucleotide substitution is a sequence change where one nucleotide is replaced by one other nucleotide.
Nucleotide substitutions are described using a ">"-character (indicating "changes to").

Deletion: A nucleotide deletion is a sequence change where one or more nucleotides are removed. Deletions are
described using "del" after an indication of the �rst and last nucleotide(s) deleted, separated by a "_" For all
descriptions the most 3' position possible, is arbitrarily assigned to have been changed.

Duplicaton: Duplications are designated by "dup" after an indication of the �rst and last nucleotide(s) duplicated. It should
be noted that the description "dup" may by de�nition only be used when the sequence copy is directly 3'-
�anking the original copy.

Insertion: Insertions are designated by, "ins" after an indication of the nucleotides �anking the insertion site, followed
by a description of the nucleotides inserted. Duplicating insertions should be described as duplications, not as
insertion. For large insertions the number of inserted nucleotides should be mentioned, together with an
accession version number referring to a sequence database �le containing the complete inserted sequence.

Inversion: Inversions are designated by "inv" after an indication of the �rst and last nucleotides affected by the
inversion.

Conversion: Conversions are designated by "con" a sequence change where, compared to a reference sequence, a range of
nucleotides are replaced by a sequence from elsewhere in the genome.

Complex: Sequence changes can be very complex, involving several changes at a speci�c location. A sequence change
where, compared to a reference sequence, a range of changes occurs that cannot be described as one of the
basic variant types (substitution, deletion, duplication, insertion, conversion, inversion, deletion-insertion, or
repeated sequence).

Indels: Insertions / Deletions

Repeats: A frequently occuring sequence change is the variability of repeated sequences. Within this category we
discriminate both small sequences (mono-, di-, tri-, etc nucleotide repeats) as well as the much larger ones.
Such changes are described using the format "position-�rst-repeat-unit_[number]" (e.g. g.123_124[4]) where
position-�rst-repeat-unit gives the location of the �rst unit of the variable sequence repeat and [number] the
number of units present in the allele described.

Frameshift: A sequence change between the translation initiation (start) and termination (stop) codon where, compared
to a reference sequence, translation shifts to another reading frame.

Missense: A variant in a protein sequence where compared to the reference sequence one amino acid is replaced by
another amino acid.



Nonsense: A variant in a protein sequence where compared to the reference sequence an amino acid is replaced by a
translational stop codon (termination codon).

UTR: UnTranslated Region (UTR), the segments of of a protein coding RNA molecule that is not translated. 5’UTR =
UTR 5’ of the tranlsation initiation codon (ATG start codon). 3’UTR = UTR 3’ of the translation termination
codon.

Homolog: A gene related to a second gene by descent from a common ancestral DNA sequence. The term, homolog, may
apply to the relationship between genes separated by the event of speciation (see ortholog) or to the
relationship between genes separated by the event of genetic duplication (see paralog).

Ortholog: Orthologs are genes in different species that evolved from a common ancestral gene by speciation. Normally,
orthologs retain the same function in the course of evolution. Identi�cation of orthologs is critical for reliable
prediction of gene function in newly sequenced genomes. (See also Paralogs.).

Speciation: Speciation is the origin of a new species capable of making a living in a new way from the species from which it
arose. As part of this process it has also acquired some barrier to genetic exchange with the parent species.

Paralog: Paralogs are genes related by duplication within a genome. Orthologs retain the same function in the course
of evolution, whereas paralogs evolve new functions, even if these are related to the original one.

Pathogenicity Scoring of Variants: Exome sequencing has increasingly been used to identify mutations that cause human diseases, especially
rare Mendelian diseases. Among the analysis steps, functional prediction (of being deleterious) plays an
important role in �ltering or prioritizing nonsynonymous SNP (NS) for further analysis. It has been suggested
that investigators should use predictions from multiple algorithms instead of relying on a single one.
Prediction algorithm tools such as LRT, SIFT, PolyPhen‐2, Mutation Taster and Mutation Assessor are
functional prediction and annotation tools as part of dbNSFP and based on scores that consider the position
of amino acids in highly conserved protein domains because they are likely to be important for protein
function. These programs, when they agree, have 89% accuracy for predicting damaging protein effects.

Depth of Coverage: Sequencing coverage describes the average number of reads that align to, or "cover," known reference bases.
The next-generation sequencing (NGS) coverage level often determines whether variant discovery can be
made with a certain degree of con�dence at particular base positions. The "Mean" depth of coverage is the
average coverage across all basepairs in the exome. The "Median" depth of coverage is the median depth of
coverage across the extracted variants. The "Median" depth of coverages changes on a test-by-test basis.

Related Gene Pathways: Deriving gene regulation networks or pathways, on the basis of expression data, is based on the general
premise that coregulated genes function in the same pathway, or, in other words, functionally related genes
are coregulated or coexpressed.

Direct and Indirect Genes De�nition: Genes that are directly or indirectly annotated relate to the presenting gene variant �ltered and curated.
Gene direct and indirect relationships are according to association with phenotype, ontology, metabolic
pathway, disease, disorder, signs and symptoms, physiological, biochemical, hormonal / neurohormonal
signaling and neurotransmitter connectivity / communication, paralog (are homologous genes that have
evolved by duplication and code for protein with similar, but not identical functions) and domain.



HPI (History of Present Illness): When assessing exome data it is essential that an HPI be taken carefully as phenotype expression and �ltering
of gene variants that are implicated in increased functional disease risk will be curated for analysis. Obtaining
an accurate history is the critical �rst step in determining the etiology of a patient's problem. A large
percentage of the time, you will actually be able to make a diagnosis based on the history alone. The value of
the history, of course, will depend on your ability to elicit relevant information. Your sense of what constitutes
important data will grow exponentially in the coming years as you gain a greater understanding of the
pathophysiology of disease through increased exposure to patients and illness. However, you are already in
possession of the tools that will enable you to obtain a good history. That is, an ability to listen and ask
common-sense questions that help de�ne the nature of a particular problem. It does not take a vast,
sophisticated fund of knowledge to successfully interview a patient. In fact seasoned physicians often lose
site of this important point, placing too much emphasis on the use of testing while failing to take the time to
listen to their patients. Successful interviewing is for the most part dependent upon your already well-
developed communication skills.

Interacting Genes: Sometimes mutations in two genes produce a phenotype that is surprising in light of each mutation's
individual effects. This phenomenon, which de�nes genetic interaction, can reveal functional relationships
between genes and pathways.

Phenotype Terms: The phenotype is a composite of observable characteristics and traits such as, symptoms, signs, physiological,
biochemical, behavior and any functional or disease risk associations. It is essential that phenotypes are
annotated in the identi�cation gene variants associated with system functional disturbance and disease risk
in order to �lter and curate actionable gene variants. The Human Phenotype Ontology (HPO) aims to provide
a standardized vocabulary of phenotypic abnormalities encountered in human disease. Each term in the HPO
describes a phenotypic abnormality, such as atrial septal defect. The HPO is currently being developed using
the medical literature, Orphanet, DECIPHER, and OMIM. HPO currently contains approximately 11,000
terms (still growing) and over 115,000 annotations to hereditary diseases. The HPO also provides a large set
of HPO annotations to approximately 4000 common diseases.

Population Scoring: DThe genes carried by the population thus have continuity from generation to generation, but the genotypes
in which they appear do not. The genetic constitution of a population, referring to the genes it carries, is
described by the array of gene frequencies that is by speci�cation of the alleles present at every locu s and the
numbers or proportions of the different alleles at each locus. Population genetics attempts to describe how
the frequency of the alleles, which control the trait change over time. To study frequency changes, we analyze
populations rather than individuals. Furthermore, because changes in gene frequencies are at the heart of
evolution and speciation, population and evolutionary genetics are often studied together. For a population of
individuals to succeed over evolutionary time, it must contain genetic variability. Because we do not know all
the genetic variables that would predict evolutionary success, we study the variability of different
phenotypes and genotypes to provide an overview of the population. The traits that are analyzed can be
outward phenotypes that can be easily scored. More recently, biochemical and RFLP data has been used to
assess population variability.

Report Overview: The report overview is a summary of the speci�c gene variants based upon phenotype presentation, which
may have associative indications and implications, which can directly and /or indirectly impact the integrity of
functional proteins controlled by the curated genes and impact functional system balance of the human body.



Actionable Interpretation: Description of the gene and its functional relationship and targeted action. This is crucial in developing
speci�c treatment approaches and actions.

Gene Summary: The gene summary brie�y describes the gene, functional action with the protein it encodes, pathway control,
and disease or disorder relationship and mutation association.

SNP (Single Nucleotide Polymorphism): A SNP or single nucleotide polymorphism does imply that there is an implication how often this variation
occurs. This means that there is an inherit implication when someone refers to a SNP that this variation is
common (at least 1% of population). This means that it isn’t just a �uke that we are seeing this variation, but is
an observation seen more often than a few individuals. This implies there might be something important at
that location. A SNP is population focused.

SNV (Single Nucleotide Variation): A SNV stands for single nucleotide variation, which means at one base there is a difference. This de�nition
does not imply how often this variation occurs, just that there is at this particular nucleotide a difference. For
example: ATG -> CTG has a SNV at A -> C. A SNV is individual focused.

Gene-Disease Associations: Deciphering gene–disease association is a crucial step in designing therapeutic strategies against diseases.
The process has been directed by manually curated biomedical databases owing to the faith that is placed on
expert knowledge and individual attention. The exponential rate at which biomedical databases grow is
quickly rendering manual curation of biomedical databases unattainable. The big challenge now is that of
obtaining gene–disease associations on a large scale while at the same time not compromising on the quality
of the associations. In this section genes are selected through a combination of sophisticated bioinformatics
and manual curation.

Tips: Do not use “mutation” use variant, disease-associated variant.
Do not use “polymorphism” use variant not disease-associated variant.
Do not use “pathogenic” use disease-associated variant.

**FOR RESEARCH PURPOSE ONLY**

The contents of this PowerXomeGS test result, are for informational purposes only and do not constitute medical advice; the content is not intended to be a substitute for professional

medical advice, diagnosis, or treatment. Always seek the advice of a physician or other quali�ed health provider with any questions you may have regarding a medical condition. Never

disregard professional medical advice or delay in seeking it because of something you have read on this result.


