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Patient no.:, First Name:, Last Name:  
DOB: dd.mm.yyyy, Sex:, Your ref.: - 

 

 

Additional report recipient(s):  
 

 

Test(s) requested: CentoScreen Genome 

 

 

CLINICAL INFORMATION 
 

 

Unaffected. 
 

 

Family history: Unknown.  
 

  

Consanguineous parents: Unknown. 
 

   

 
   

 

 

CARRIER STATUS CONFIRMED 

Pathogenic and likely pathogenic variants identified; additional finding 
requiring confirmation identified 

 

 

   

 

   

 

INTERPRETATION 

A heterozygous pathogenic variant was identified in the CA2 gene. Pathogenic variants in this gene are 
associated with autosomal recessive osteopetrosis with renal tubular acidosis. 
 
A heterozygous pathogenic variant was identified in the SI gene. Pathogenic variants in this gene are associated 
with autosomal recessive congenital sucrose-isomaltase deficiency. 
 
A heterozygous pathogenic variant was identified in the SLC29A3 gene. Pathogenic variants in this gene are 
associated with autosomal recessive histiocytosis-lymphadenopathy plus syndrome. 
 
A heterozygous likely pathogenic variant was identified in the C6 gene. Pathogenic variants in this gene are 
associated with autosomal recessive C6 deficiency. 
 
A heterozygous likely pathogenic variant was identified in the C7 gene. Pathogenic variants in this gene are 
associated with autosomal recessive C7 deficiency. 
 
The carrier status for the above identified variants is confirmed. 
 
Additionally, a heterozygous pathogenic -α3.7 deletion resulting in the loss of one HBA copy was detected by the 
DRAGEN HBA caller (please see the Methods section below) indicating a high risk of the presence of this 
variant. Orthogonal testing is recommended to confirm the presence and/or zygosity of this finding. 
Pathogenic variants in this gene are associated with autosomal recessive alpha thalassemia (α-thalassemia). 
 
No further clinically relevant variants were detected. 
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RECOMMENDATIONS 

• MLPA analysis of the HBA genes is recommended to confirm the detected variant. 

• Partner testing is recommended for reproductive risk assessment. 

• Targeted testing for affected family members, if any, and familial cascade carrier testing are 
recommended. 

• Genetic counselling, including reproductive counselling (discussing prenatal and preimplantation 
diagnoses, if relevant), is recommended. 

 
 

 

   

 

 

MAIN FINDINGS 
 

 

SEQUENCE VARIANTS 

GENE VARIANT COORDINATES AMINO ACID 
CHANGE 

SNP 
IDENTIFIER ZYGOSITY IN SILICO 

PARAMETERS* 
ALLELE 
FREQUENCIES** 

TYPE AND 
CLASSIFICATION*** 

C6 NM_000065.3:c.2381+2T>C p.(?) rs76202909 heterozygous PolyPhen: N/A 
SIFT: N/A 
MutationTaster: N/A 
Conservation_nt: high 
2/2 likely splice effect 

gnomAD: 0.0024 
ESP: - 
1000 G: - 

Splicing 
Likely Pathogenic  

C7 NM_000587.2:c.1561C>A p.(Arg521Ser) rs121964920 heterozygous PolyPhen: Probably 
damaging 
SIFT: Deleterious 
MutationTaster: 
Disease causing 
Conservation_nt: weak 

gnomAD: 0.0026 
ESP: - 
1000 G: - 

Missense 
Likely Pathogenic  

CA2 NM_000067.2:c.232+1G>A p.(?) rs573750741 heterozygous PolyPhen: N/A 
SIFT: N/A 
MutationTaster: N/A 
Conservation_nt: high 
2/2 likely splice effect 

gnomAD: 0.0000040 
ESP: - 
1000 G: - 

Splicing 
Pathogenic  

SI NM_001041.3:c.3218G>A p.(Gly1073Asp) rs121912616 heterozygous PolyPhen: Probably 
damaging 
SIFT: Deleterious 
MutationTaster: 
Disease causing 
Conservation_nt: high 

gnomAD: 0.0015 
ESP: - 
1000 G: - 

Missense 
Pathogenic  

SLC29A3 NM_018344.5:c.1088G>A p.(Arg363Gln) rs387907066 heterozygous PolyPhen: Probably 
damaging 
SIFT: Deleterious 
MutationTaster: 
Disease causing 
Conservation_nt: high 

gnomAD: 0.0000080 
ESP: - 
1000 G: - 

Missense 
Pathogenic 

Variant annotation based on CentoCloud Bioinformatics pipeline. * Splicing predictions: Ada and RF scores. ** Genome Aggregation Database (gnomAD), Exome Sequencing Project (ESP), 
1000Genome project (1000G). *** Based on ACMG recommendations. 

 
 

 

COPY NUMBER VARIATIONS 

CNV DESCRIPTION* SIZE (KB) GENE COUNT** INTERPRETATION*** RELATED DISORDER 

Heterozygous deletion resulting in the loss of one HBA copy 
(-α3.7 deletion) - 2 Pathogenic Thalassemia, alpha- (604131), AR 

 

 

 

CNV DESCRIPTION* RefSeq GENES 

Heterozygous deletion resulting in the loss of one HBA copy (-α3.7 
deletion) HBA1, HBA2 
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VARIANT INTERPRETATION 
 

 

C6, c.2381+2T>C p.(?) 

The C6 variant c.2381+2T>C p.(?) affects the canonical donor splice-site and skipping of the exon is predicted. 
According to HGMD Professional 2024.4, this variant has previously been described as disease causing for 
Complement C6 deficiency, subtotal (PMID:7535801, 38096369, 31589614). ClinVar lists this variant 
(Interpretation: Conflicting interpretations of pathogenicity; Pathogenic (4), Likely pathogenic (4), Uncertain 
significance (2); Variation ID: 379370). It is classified as likely pathogenic based on CENTOGENE's 
implementation of the ACMG/AMP/ClinGen SVI guidelines. 

Deficiency of the sixth component of complement (C6D) is frequently associated with recurrent neisserial 
infections, especially meningitis caused by Neisseria meningitidis (PMID: 8690922). Mode of inheritance: 
autosomal recessive (OMIM®: 612446) 

C7, c.1561C>A p.(Arg521Ser) 

The C7 variant c.1561C>A p.(Arg521Ser) causes an amino acid change from Arg to Ser at position 521 in exon(s) 
no. 12 (of 18). According to HGMD Professional 2024.4, this variant has previously been described as disease 
causing for Complement C7 deficiency (PMID:8871666, 38096369, 31589614). ClinVar lists this variant 
(Interpretation: Conflicting interpretations of pathogenicity; Pathogenic (6), Likely pathogenic (2), Uncertain 
significance (3); Variation ID: 12105). It is classified as likely pathogenic based on CENTOGENE's implementation 
of the ACMG/AMP/ClinGen SVI guidelines. 

Patients with C7 deficiency have an increased susceptibility to recurrent bacterial infections, especially meningitis 
caused by Neisseria meningitidis (Nishizaka et al., 1996; PMID:8892662). Mode of inheritance: autosomal 
recessive (OMIM®: 610102) 

CA2, c.232+1G>A p.(?) 

The CA2 variant c.232+1G>A p.(?) affects the canonical donor splice-site and skipping of the exon is predicted. 
According to HGMD Professional 2024.4, this variant has previously been described as disease causing for 
Carbonic anhydrase deficiency (PMID:1301935, 37644014, 27717089). ClinVar lists this variant (Interpretation: 
Pathogenic; Variation ID: 288909). It is classified as pathogenic based on CENTOGENE's implementation of the 
ACMG/AMP/ClinGen SVI guidelines. 

Pathogenic variants in the CA2 gene are associated with autosomal recessive osteopetrosis with renal tubular 
acidosis. It is is a rare disorder characterized by osteopetrosis, renal tubular acidosis (RTA), and neurological 
disorders related to cerebral calcifications. Other clinical manifestations include fractures, growth failure and short 
stature, developmental delay, intellectual deficit, dental malocclusions/malalignment, cranial nerve compression 
and hearing impairment (ORPHA: 2785). Mode of inheritance: Autosomal recessive (OMIM®: 259730) 

SI, c.3218G>A p.(Gly1073Asp) 

The SI variant c.3218G>A p.(Gly1073Asp) causes an amino acid change from Gly to Asp at position 1073 in 
exon(s) no. 27 (of 48). According to HGMD Professional 2024.4, this variant has previously been described as 
possibly disease causing for Sucrase isomaltase deficiency (PMID:16329100, 38682389, 19121318). ClinVar lists 
this variant (Interpretation: Conflicting interpretations of pathogenicity; Pathogenic (4), Likely pathogenic (10), 
Uncertain significance (2); Variation ID: 1419). It is classified as pathogenic based on CENTOGENE's 
implementation of the ACMG/AMP/ClinGen SVI guidelines. 

Congenital sucrose-isomaltase deficiency (CSID) is an autosomal recessive disorder characterized by absence of 
sucrase and most of the maltase digestive activity within the sucrase-isomaltase enzyme complex, with the 
isomaltase activity varying from absent to normal. The large amounts of unabsorbed disaccharides create 
osmotic-fermatative diarrhea with symptoms such as vomiting, flatulence, and abdominal pain (summary by 
Sander et al., 2006; PMID:16329100). Mode of Inheritance: Autosomal recessive (OMIM®: 222900) 

SLC29A3, c.1088G>A p.(Arg363Gln) 

The SLC29A3 variant c.1088G>A p.(Arg363Gln) causes an amino acid change from Arg to Gln at position 363 in 



 

 

 

 

 

Patient no.:  
Order no.:  

 

 

 

    

     

 

 

 
 

 

> Contact Details 
 

 

Tel.: +49 (0)381 80113 416 
Fax: +49 (0)381 80113 401 
customer.support@centogene.com 
www.centogene.com 

 

CLIA registration 99D2049715; CAP registration 8005167.  Scientific use of 
these results requires permission of CENTOGENE. If you would like to 
download your reports from our web portal, please contact us to receive 
your login and password. More information is available at 
www.centogene.com or customer.support@centogene.com. 
 

 

 

4 / 9 

 

     

      
 

 

exon(s) no. 6 (of 6). According to HGMD Professional 2024.4, this variant has previously been described as 
disease causing for H syndrome (PMID:19889517, 31589614, 34657628). ClinVar lists this variant (Interpretation: 
Pathogenic; Variation ID: 30948). It is classified as pathogenic based on CENTOGENE's implementation of the 
ACMG/AMP/ClinGen SVI guidelines. 

The histiocytosis-lymphadenopathy plus syndrome comprises features of 4 histiocytic disorders previously thought 
to be distinct: Faisalabad histiocytosis (FHC), sinus histiocytosis with massive lymphadenopathy (SHML), H 
syndrome, and pigmented hypertrichosis with insulin-dependent diabetes mellitus syndrome (PHID). FHC was 
described as an autosomal recessive disease involving joint deformities, sensorineural hearing loss, and 
subsequent development of generalized lymphadenopathy and swellings in the eyelids that contain histiocytes 
(summary by Morgan et al., 2010; PMID:20140240). SHML, or familial Rosai-Dorfman disease, was described as 
a rare cause of lymph node enlargement in children, consisting of chronic massive enlargement of cervical lymph 
nodes frequently accompanied by fever, leukocytosis, elevated erythrocyte sedimentation rate, and polyclonal 
hypergammaglobulinemia. Mode of Inheritance: Autosomal recessive (OMIM®: 602782) 

HBA, -α3.7 deletion 

A heterozygous deletion encompassing the HBA region corresponding to the -α3.7 deletion was detected by the 
DRAGEN HBA caller (please see the Methods section below). Orthogonal testing is recommended to confirm the 
presence and/or zygosity of this finding. This is the most common α-globin gene deletion, which is caused by the 
breakage of DNA molecules in the α-globin genes (HBA2 and HBA1) region and rejoining of the broken ends by 
leaving a globin genes region with single functional gene. It has previously been described as disease-causing for 
Alpha Thalassemia by Sakai et al., 2000 (PMID: 10807536) and other authors. It is classified as pathogenic based 
on CENTOGENE's implementation of the ACMG/AMP/ClinGen SVI guidelines 

Pathogenic variants in HBA1 and HBA2, the genes encoding α1- and α2-globin, are associated with alpha 
thalassemia (α-thalassemia). This phenotype is usually inherited in an autosomal recessive manner. The number 
of normal alpha genes (3, 2, 1 or none) results in 4 different α-thalassemia syndromes. Three normal alpha genes 
give a silent carrier state (α+-thalassemia). Two normal alpha genes result in hematologically recognizable α 
thalassemia trait (αº-thalassemia). Carriers of αº-thalassemia show microcytosis (low MCV), hypochromia (low 
MCH), normal percentages of HbA2 and HbF, and RBC inclusion bodies. One normal alpha gene results in 
clinically relevant HbH disease. No normal alpha gene results in 'homozygous alpha thalassemia' manifested as 
fatal hydrops fetalis (OMIM® 141800, Origa et al., 2013, PMID: 20301608, Wadi et al., 2011, PMID:21410534). 
Other genetic and acquired confounding factors can also contribute to phenotype diversity. A co-inherited beta 
thalassemia allele could alleviate the degree of globin chain imbalance. Another potential genetic modifier is the 
alpha hemoglobin stabilizing protein (AHSP). The AHSP, a molecular chaperone, stabilizes the α-globin chain in 
native structure to facilitate its interaction with the b-globin chain (Wadi et al., 2011, PMID:21410534) 

 

   

 

 

 

METHODS 
 

 

 

CentoScreen Genome 
Genomic DNA is enzymatically fragmented and tagged with Illumina compatible adapter sequences. The libraries are paired-end sequenced on 
an Illumina platform to yield an average coverage depth of ≥ 30x. The panel gene list can be obtained in the appendix of this report. A 
bioinformatics pipeline based on the DRAGEN pipeline from Illumina, as well as CENTOGENE’s in-house pipeline is applied. The sequencing 
reads are aligned to the Genome Reference Consortium Human Build 37 (GRCh37/hg19), as well as the revised Cambridge Reference 
Sequence (rCRS) of the Human Mitochondrial DNA (NC_012920). Sequence variants (SNVs/indels) and copy number variations (CNVs) are 
called using DRAGEN, Manta and in-house algorithms. Variants with a minor allele frequency (MAF) of less than 1% in gnomAD database, or 
disease-causing variants reported in HGMD®, in ClinVar or in CENTOGENE’s in-house Biodatabank are evaluated. Although the evaluation is 
focused on coding exons and flanking intronic regions, the complete gene is interrogated for candidate pathogenic and likely pathogenic 
variants. For the panel genes, only carrier screening-appropriate modes of inheritance are considered for analysis. Sequence variants are 
categorized into five classes (pathogenic, likely pathogenic, variant of uncertain significance [VUS], likely benign, and benign) according to 
ACMG/AMP guidelines for classification of variants in addition to ClinGen recommendations. CNVs are categorized into five classes 
(pathogenic, likely pathogenic, variant of uncertain significance [VUS], likely benign, and benign) according to ACMG/ClinGen guidelines for 
classification of CNVs. Pathogenic or likely pathogenic variants detected in the panel genes are reported. Likely benign and benign variants are 
not reported. Although VUS are generally not reported, exceptions may apply. For detection of SNVs and indels in the regions targeted for 
downstream analysis a sensitivity of 99.9%, a specificity of 99.9%, and an accuracy of 99.9% is achieved. CNV detection software has a 
sensitivity of more than 95%. CENTOGENE has established stringent quality criteria and validation processes for variants detected by NGS. 
Variants with low sequencing quality and/or unclear zygosity are reported as “high risk” as they represent lower confidence calls and additional 
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confirmatory testing is recommended to confirm their presence and/or zygosity. Screening of repeat expansions is performed by the 
ExpansionHunter algorithm for the following genes: AR, CSTB, FMR1, and FXN. GBA1 screening is performed using Gauchian algorithm to 
detect recombination events affecting the region encompassing exons 9-11 (NM_000157.3), a region which has the highest homology to 
GBAP1. Spinal muscular atrophy (SMA) screening is performed using SMN Caller algorithm to detect the copy number of the SMN1 gene. 
CYP21A2 screening is performed using the CYP21A2 Caller to detect the presence of nonallelic homologous recombination variants. HBA 
variant screening is performed using the HBA Caller. Results from ExpansionHunter and gene-specific callers are reported as screening results 
and additional confirmatory testing is recommended. If no information is shown from ExpansionHunter and gene-specific callers, the screening 
result can be assumed “low risk” result. If these callers are unable to analyze the data (no call), this information will be reported. 

 
Inversion analysis of intron 1 and intron 22 of the F8 gene 
Inverse shifting-PCR (IS-PCR) is used for analysis of the well-known inversions in intron 1 (Inv1) and intron 22 (Inv22) of the F8 gene. This IS-
PCR includes 3 steps: (a) BclI restriction, (b) self-ligation of restriction fragments providing BclI rings, and (c) standard PCR analysis. For 
analysis of Inv1, multiplex PCR is performed using a set of 3 primers that yields a 304-bp amplicon for the non-rearranged allele and a 224-bp 
amplicon for the inverted allele Inv1. For analysis of Inv22, two separate PCRs are performed using a set of 3 primers that yields a 487-bp 
amplicon for the non-rearranged allele and a 559-bp amplicon for the inverted allele Inv22 (PMIDs: 15860568, 18284600). Reference sequence 
for F8: NM_000132.3. 

 

 

ANALYSIS STATISTICS  
 

 

CentoScreen Genome 

Targeted nucleotides covered  ≥ 10x 99.89% 
 

 

 

 

 

LIMITATIONS 
 
The genetic results are interpreted in the context of the provided clinical findings, family history, and other laboratory data. Misinterpretation of 
results may occur if the provided genetic data or patient information is inaccurate and/or incomplete. If the obtained genetic results are not 
compatible with the clinical findings, additional testing should be considered. 
 
CentoScreen Genome 
CentoScreen Genome is a screening test designed to assess the risk of the consultant being a carrier of a pathogenic or likely pathogenic 
variant for autosomal recessive or X-linked recessive disorders. The test is not intended to establish a genetic diagnosis for the consultant – 
whether they are unaffected or affected. However, the test result may include information about a medical condition of the consultant that 
requires follow-up. A negative result for this panel does not rule out the possibility of a genetic condition in the consultant or their offspring. 
Additionally, while a negative screening result significantly reduces the risk of being a carrier of a medical condition related to the panel genes, 
it does not eliminate the risk since variants may not be detected by this screening test. If the results obtained do not match the clinical or family 
history, additional testing should be considered. The genetic results are interpreted in the context of carrier screening. No phenotypic 
information or genetic results of this patient or other family members are considered for the analysis. CentoScreen Genome is intended for the 
screening of pathogenic and likely pathogenic variants in the consultant and results from their partner are not considered in the analysis. 
Evaluation and reporting are limited to pathogenic and likely pathogenic variants within the panel genes. Genes with mapping issues in the 
genome assembly used, and genomic regions that are hard to sequence by current technology and are without evidenced relevance for 
monogenic disorders, are excluded from this analysis. More complex genetic events not mentioned in the methods section, such as inversions 
and translocations, are not analyzed in this test. In addition, due to technology limitations, certain regions may be poorly covered, or not 
covered at all. In these regions and others encompassing repetitive, high-homology (such as pseudogene homology), and GC-rich sequences, 
relevant variants can be missed. Extremely low-coverage calls are expected to be artifacts based on our extensive validations and are 
consequently not considered during the analysis. Potential aberrant splicing is assessed with splice prediction tools. Deep intronic variants 
without strong prediction of aberrant splicing may not be reported, with the exception of known pathogenic splicing variants evidenced by 
external sources. The CNV detection sensitivity is decreased for repetitive regions, homologous regions such as pseudogenes, and for events 
spanning 2 or less exons. It is expected that lower quality samples (e.g., prenatal, product of conception, blood from patients with hematologic 
disorders, and highly degraded DNA) may generate lower quality NGS data; in these cases, CNV analysis, and/or additional integrated 
screening analyses in this test may not be possible to perform. The repeat expansion algorithm used is not designed to handle complex loci 
that harbor multiple repeats. Repeats are only genotyped if the coverage at the locus is at least 10x. The Gauchian algorithm can only detect 
non-recombinant-like variants from a set of 111 known GBA1 variants and can detect recombination events affecting exons 9-11 only. 
Therefore, recombinations affecting other regions are not in the scope of this screening. Repeat expansion screening in the AFF2 and ARX 
genes is not part of the analysis. Silent carriers may be missed with the SMN Caller algorithm (two SMN1 copies on one chromosome, 2+0 
genotype). The CYP21A2 Caller can only detect the presence of nonallelic homologous recombination variants, but not their zygosity. 
Nonrecombinant-like CYP21A2 variant calling is not included in the analysis. The HBA Caller can only detect genotypes from a set of 14 
known HBA genotypes. Variants that fall outside these results will be reported as unclear. ExpansionHunter and gene-specific caller results 
(repeat expansion screening, GBA1 variant screening, SMN1 CNV screening, HBA screening and CYP21A2 screening) are not confirmed by 
orthogonal methods. Any result should be interpreted in the context of screening and additional confirmatory testing is necessary to obtain a 
conclusive result. Negative results for the aforementioned complex regions do not eliminate the possibility of a pathogenic or likely pathogenic 
variant being present in that region. Since this test does not include orthogonal confirmation of low confidence calls or calls from screening 
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algorithms, any such variants should be confirmed by an additional diagnostic method before being used for clinical purposes. Additionally, 
variant classification may change over time due to advances in scientific and medical knowledge. For example, a variant of uncertain clinical 
significance (not reported in this test), may later be reclassified as a pathogenic or likely pathogenic variant, or a variant reported as pathogenic 
or likely pathogenic may later be reclassified as of uncertain clinical significance. Therefore, this screening test may produce false-positive and 

false-negative results, which should be interpreted in the context of current medical knowledge. 

 
Inversion analysis of intron 1 and intron 22 of the F8 gene 
Allele drop-out cannot be completely excluded by this method; polymorphic/normal genomic variation in the patient sample may interfere with 
variant detection and lead to reduced sensitivity of the assay. This limitation is even more relevant, when a (familial) positive control is not 
included in the test. 

 
 

 

ADDITIONAL INFORMATION 
 

 

This test was developed, and its performance was validated, by CENTOGENE. This test has been developed for clinical purposes. All test 
results are reviewed, interpreted and reported by our scientific and medical experts. 

 

 

To exclude mistaken identity in your clinic, several guidelines recommend testing a second sample that is independently obtained from the 
consultand. Please note that any further analysis will result in additional costs. 

 

 

The classification of variants can change over the time. Please feel free to contact CENTOGENE (customer.support@centogene.com) in the 
future to determine if there have been any changes in classification of any reported variants. 

 

 

 

 
DISCLAIMER 

 

 

Any preparation and processing of a sample from patient material provided to CENTOGENE by a physician, clinical institute or a laboratory (by 
a "Partner") and the requested genetic and/or biochemical testing itself is based on the highest and most current scientific and analytical 
standards. However, in very few cases genetic or biochemical tests may not show the correct result, e.g. because of the quality of the material 
provided by a Partner to CENTOGENE or in cases where any test provided by CENTOGENE fails for unforeseeable or unknown reasons that 
cannot be influenced by CENTOGENE in advance. In such cases, CENTOGENE shall not be responsible and/or liable for the incomplete, 
potentially misleading or even wrong result of any testing if such issue could not be recognized by CENTOGENE in advance. 

 

 

 

 

COPYRIGHT NOTICE 
 

 

This document contains information from the Online Mendelian Inheritance in Man® (OMIM®) database, which has been obtained under a 
license from the Johns Hopkins University. This document does not represent the entire, unmodified OMIM® database, which is available in its 
entirety at http://omim.org/downloads. Regarding OMIM® information: Copyright © 1996 – 2017, John Hopkins University, all rights reserved. 
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APPENDIX 
CentoScreen Genome 
 
AAAS, AARS1, AARS2, AASS, ABAT, ABCA1, ABCA12, ABCA3, ABCA4, ABCB11, ABCB4, ABCB7, ABCC2, ABCC6, ABCC8, ABCD1, 
ABCD4, ABCG5, ABCG8, ABHD12, ABHD5, ACAD8, ACAD9, ACADM, ACADS, ACADSB, ACADVL, ACAT1, ACE, ACO2, ACOX1, ACOX2, 
ACP5, ACSF3, ACSL4, ACTA1, ACTL6B, ACY1, ADA, ADA2, ADAM17, ADAM9, ADAMTS10, ADAMTS13, ADAMTS17, ADAMTS18, 
ADAMTS19, ADAMTS2, ADAMTSL2, ADAMTSL4, ADAR, ADAT3, ADD3, ADGRG1, ADGRG6, ADGRV1, ADK, ADSL, ADSS1, AEBP1, AFF2, 
AFG3L2, AGA, AGBL5, AGK, AGL, AGPAT2, AGPS, AGRN, AGT, AGTPBP1, AGTR1, AGXT, AHCY, AHI1, AICDA, AIFM1, AIMP1, AIMP2, 
AIPL1, AIRE, AK1, AK2, AKR1D1, ALAD, ALB, ALDH18A1, ALDH1A3, ALDH3A2, ALDH4A1, ALDH5A1, ALDH6A1, ALDH7A1, ALDOA, 
ALDOB, ALG1, ALG11, ALG12, ALG13, ALG14, ALG2, ALG3, ALG6, ALG8, ALG9, ALMS1, ALOX12B, ALOXE3, ALPK3, ALPL, ALS2, ALX1, 
ALX3, ALX4, AMACR, AMBN, AMER1, AMH, AMHR2, AMN, AMPD1, AMPD2, AMT, ANGPTL3, ANKS6, ANO10, ANO5, ANOS1, ANTXR1, 
ANTXR2, AP1B1, AP1S1, AP1S2, AP3B1, AP3B2, AP3D1, AP4B1, AP4E1, AP4M1, AP4S1, AP5Z1, APOC2, APRT, APTX, AQP2, AR, 
ARCN1, ARFGEF2, ARG1, ARHGDIA, ARHGEF18, ARHGEF9, ARL13B, ARL2BP, ARL3, ARL6, ARL6IP1, ARMC9, ARPC1B, ARSA, ARSB, 
ARSL, ARV1, ARX, ASAH1, ASCC1, ASL, ASNS, ASPA, ASPH, ASPM, ASS1, ATAD1, ATAD3A, ATCAY, ATF6, ATG7, ATIC, ATM, ATOH7, 
ATP13A2, ATP2A1, ATP2B3, ATP6AP2, ATP6V0A2, ATP6V0A4, ATP6V1A, ATP6V1B1, ATP6V1E1, ATP7A, ATP7B, ATP8A2, ATP8B1, ATR, 
ATRX, AUH, AURKC, AVPR2, B2M, B3GALNT2, B3GALT6, B3GAT3, B3GLCT, B4GALNT1, B4GALT1, B4GALT7, B4GAT1, B9D1, B9D2, 
BBS1, BBS10, BBS12, BBS2, BBS4, BBS5, BBS7, BBS9, BCAP31, BCAT2, BCHE, BCKDHA, BCKDHB, BCKDK, BCL10, BCL11A, BCOR, 
BCS1L, BEST1, BFSP1, BGN, BHLHA9, BIN1, BLM, BLNK, BLOC1S3, BLOC1S6, BLTP1, BMP1, BMPER, BMPR1B, BOLA3, BPGM, BPNT2, 
BRAT1, BRF1, BRIP1, BRWD3, BSCL2, BSND, BTD, BTK, BUB1B, C12orf57, C19orf12, C1QA, C1QB, C1QBP, C1QC, C1S, C2, C2CD3, C3, 
C5, C6, C7, C8B, CA2, CA5A, CA8, CABP2, CABP4, CACNA1D, CACNA2D4, CAD, CAMTA1, CANT1, CAPN1, CAPN3, CARD11, CARD9, 
CARS2, CASK, CASP14, CASQ2, CASR, CAST, CAT, CAV1, CAVIN1, CBLIF, CBS, CC2D1A, CC2D2A, CCBE1, CCDC115, CCDC22, 
CCDC39, CCDC40, CCDC65, CCDC8, CCDC88A, CCDC88C, CCN6, CCND2, CCNO, CD19, CD247, CD27, CD2AP, CD320, CD3D, CD3E, 
CD3G, CD40, CD40LG, CD55, CD59, CD79A, CD79B, CD8A, CDAN1, CDC14A, CDC45, CDCA7, CDH11, CDH23, CDH3, CDHR1, CDIN1, 
CDK10, CDK5RAP2, CDKL5, CDON, CDSN, CDT1, CEBPE, CENPF, CEP104, CEP120, CEP135, CEP152, CEP164, CEP19, CEP290, 
CEP41, CEP55, CEP57, CEP63, CEP78, CEP83, CERKL, CERS1, CERS3, CFAP298, CFAP300, CFAP418, CFAP43, CFAP53, CFC1, CFD, 
CFH, CFI, CFL2, CFTR, CHAT, CHKB, CHM, CHMP1A, CHRDL1, CHRNA1, CHRNB1, CHRND, CHRNE, CHRNG, CHST14, CHST3, CHST6, 
CHSY1, CHUK, CIB2, CIITA, CILK1, CISD2, CIT, CKAP2L, CLCF1, CLCN1, CLCN2, CLCN4, CLCN5, CLCN7, CLCNKA, CLCNKB, CLDN1, 
CLDN10, CLDN14, CLDN16, CLDN19, CLMP, CLN3, CLN5, CLN6, CLN8, CLP1, CLPB, CLPP, CLRN1, CNGA1, CNGA3, CNGB1, CNGB3, 
CNKSR2, CNNM2, CNNM4, CNOT1, CNPY3, CNTNAP1, CNTNAP2, COA6, COA8, COASY, COG1, COG4, COG5, COG6, COG7, COG8, 
COL11A1, COL11A2, COL13A1, COL17A1, COL18A1, COL1A2, COL25A1, COL27A1, COL4A3, COL4A4, COL4A5, COL6A1, COL6A2, 
COL6A3, COL7A1, COL9A1, COL9A2, COL9A3, COLEC10, COLEC11, COLQ, COQ2, COQ4, COQ6, COQ8A, COQ8B, COQ9, CORO1A, 
COX10, COX15, COX20, COX6B1, COX7B, CP, CPAMD8, CPAP, CPE, CPLANE1, CPLX1, CPS1, CPT1A, CPT2, CR2, CRADD, CRB1, 
CRB2, CRBN, CREB3L1, CRIPT, CRLF1, CRPPA, CRTAP, CRYAA, CRYAB, CRYBB1, CRYBB3, CSF2RB, CSF3R, CSPP1, CSTA, CSTB, 
CTC1, CTDP1, CTH, CTNS, CTPS1, CTSA, CTSC, CTSD, CTSF, CTSK, CTU2, CUBN, CUL3, CUL4B, CUL7, CWC27, CWF19L1, CYB5A, 
CYB5R3, CYBA, CYBB, CYC1, CYP11A1, CYP11B1, CYP11B2, CYP17A1, CYP19A1, CYP1B1, CYP21A2, CYP24A1, CYP26B1, CYP26C1, 
CYP27A1, CYP27B1, CYP2R1, CYP2U1, CYP4F22, CYP4V2, CYP7B1, D2HGDH, DAG1, DARS1, DARS2, DBH, DBT, DCAF17, DCC, 
DCDC2, DCHS1, DCLRE1C, DCPS, DCX, DDB2, DDC, DDHD1, DDHD2, DDR2, DDRGK1, DDX11, DDX3X, DDX59, DEGS1, DENND5A, 
DES, DGAT1, DGKE, DGUOK, DHCR24, DHCR7, DHDDS, DHFR, DHH, DHODH, DHPS, DHTKD1, DIAPH1, DIS3L2, DKC1, DLAT, DLD, 
DLG3, DLL1, DLL3, DMD, DMP1, DNA2, DNAAF1, DNAAF11, DNAAF19, DNAAF2, DNAAF3, DNAAF4, DNAAF5, DNAAF6, DNAH1, DNAH11, 
DNAH5, DNAH9, DNAI1, DNAI2, DNAJB2, DNAJC12, DNAJC19, DNAJC21, DNAJC3, DNAJC6, DNAL1, DNASE1L3, DNM1L, DNM2, 
DNMT3B, DOCK2, DOCK6, DOCK7, DOCK8, DOK7, DOLK, DONSON, DPAGT1, DPH1, DPM1, DPM2, DPM3, DPY19L2, DPYD, DRAM2, 
DRC1, DSE, DSG1, DSG4, DSP, DST, DSTYK, DTNBP1, DUOX2, DUOXA2, DYM, DYNC2H1, DYNC2I1, DYNC2I2, DYNC2LI1, DYSF, 
DZIP1L, EARS2, EBP, ECEL1, ECHS1, ECM1, EDA, EDAR, EDARADD, EDN1, EDN3, EDNRB, EFEMP2, EFL1, EFNB1, EGFR, EGR2, 
EIF2AK3, EIF2AK4, EIF2B1, EIF2B2, EIF2B3, EIF2B4, EIF2B5, EIF2S3, EIF4A3, ELAC2, ELOVL4, ELP1, ELP2, EMC1, EMD, EML1, EMP2, 
EMX2, ENAM, ENO3, ENPP1, ENTPD1, EOGT, EPB41, EPRS1, EPS8L2, ERAL1, ERBB3, ERCC1, ERCC2, ERCC3, ERCC4, ERCC5, 
ERCC6, ERCC6L2, ERCC8, ERLIN1, ERLIN2, ESCO2, ESPN, ETFA, ETFB, ETFDH, ETHE1, EVC, EVC2, EXOSC3, EXOSC8, EXOSC9, 
EXPH5, EXTL3, EYS, F10, F11, F13A1, F13B, F2, F5, F7, F8, F9, FA2H, FAH, FAM149B1, FAM161A, FAM20A, FAM20C, FAN1, FANCA, 
FANCB, FANCC, FANCD2, FANCE, FANCF, FANCG, FANCI, FANCL, FANCM, FAR1, FARS2, FASLG, FASTKD2, FAT4, FBLN5, FBP1, 
FBXL4, FBXO7, FDXR, FECH, FERMT1, FERMT3, FEZF1, FGA, FGB, FGD1, FGD4, FGF23, FGF3, FGF8, FGG, FH, FHL1, FIG4, FKBP10, 
FKBP14, FKRP, FKTN, FLAD1, FLG, FLI1, FLNA, FLNB, FLVCR1, FLVCR2, FMN2, FMO3, FMR1, FOLR1, FOXE1, FOXE3, FOXN1, FOXP3, 
FOXRED1, FRAS1, FREM1, FREM2, FRMPD4, FRRS1L, FSHB, FSHR, FTCD, FTL, FTO, FTSJ1, FUCA1, FUT8, FXN, FYCO1, FZD6, G6PC1, 
G6PC3, G6PD, GAA, GABBR2, GABRB1, GABRB2, GAD1, GALC, GALE, GALK1, GALNS, GALNT3, GALT, GAMT, GAN, GAS8, GATA1, 
GATM, GBA1, GBA2, GBE1, GCDH, GCH1, GCK, GCM2, GCNT2, GCSH, GDAP1, GDF1, GDF5, GDF6, GDI1, GFER, GFM1, GFM2, GFPT1, 
GFRA1, GGCX, GH1, GHR, GHRHR, GHSR, GIPC3, GJA1, GJB1, GJB2, GJB6, GJC2, GK, GLA, GLB1, GLDC, GLDN, GLE1, GLIS2, GLIS3, 
GLRA1, GLRB, GLRX5, GLUL, GLYCTK, GM2A, GMPPA, GMPPB, GNAT1, GNAT2, GNB5, GNE, GNMT, GNPAT, GNPTAB, GNPTG, 
GNRHR, GNS, GORAB, GOSR2, GOT2, GP1BA, GP1BB, GP6, GP9, GPAA1, GPC3, GPC6, GPD1, GPHN, GPI, GPIHBP1, GPR143, 
GPR179, GPR68, GPSM2, GPT2, GPX4, GREB1L, GRHL2, GRHPR, GRIA3, GRID2, GRIK2, GRIN1, GRIP1, GRK1, GRM1, GRM6, GRN, 
GRXCR1, GSC, GSS, GTF2H5, GTPBP1, GTPBP2, GTPBP3, GUCY2C, GUCY2D, GUSB, GYG1, GYS1, GYS2, H6PD, HAAO, HACD1, 
HACE1, HADH, HADHA, HADHB, HAMP, HARS1, HAX1, HBA1, HBA2, HBB, HCCS, HCFC1, HDAC8, HELLS, HEPACAM, HERC1, HERC2, 
HES7, HESX1, HEXA, HEXB, HFE, HGD, HGF, HGSNAT, HIBCH, HIKESHI, HINT1, HJV, HK1, HLCS, HMGCL, HMGCS2, HMOX1, HMX1, 
HNMT, HNRNPH2, HOGA1, HOXA1, HOXB1, HOXC13, HPCA, HPD, HPDL, HPGD, HPRT1, HPS1, HPS3, HPS4, HPS5, HPS6, HPSE2, HR, 
HSD11B2, HSD17B10, HSD17B3, HSD17B4, HSD3B2, HSD3B7, HSPA9, HSPD1, HSPG2, HTRA1, HTRA2, HUWE1, HYAL1, HYCC1, HYDIN, 
HYLS1, IARS1, IARS2, IBA57, ICOS, IDH3B, IDS, IDUA, IER3IP1, IFNGR1, IFNGR2, IFT122, IFT140, IFT172, IFT27, IFT43, IFT52, IFT56, 
IFT80, IFT81, IGF1, IGF1R, IGFALS, IGFBP7, IGHMBP2, IGLL1, IGSF1, IHH, IKBKB, IKBKG, IL10RA, IL10RB, IL11RA, IL12B, IL12RB1, 
IL17RA, IL1RAPL1, IL1RN, IL21R, IL2RA, IL2RG, IL36RN, IL7R, ILDR1, IMPA1, IMPG2, INPP5E, INPP5K, INPPL1, INS, INSR, INTS1, INVS, 
IQCB1, IQCE, IQSEC2, IRAK4, IRF8, IRX5, ISCA1, ISCA2, ISCU, ISG15, ITCH, ITGA2B, ITGA3, ITGA6, ITGA7, ITGA8, ITGB2, ITGB3, ITGB4, 
ITGB6, ITK, ITPA, ITPR1, IVD, IYD, JAGN1, JAK3, JAM2, JAM3, JUP, KARS1, KATNB1, KATNIP, KCNE1, KCNJ1, KCNJ10, KCNJ11, 
KCNJ13, KCNV2, KCTD7, KDM5C, KDM6A, KDSR, KERA, KHDC3L, KIAA0586, KIAA0753, KIAA1549, KIDINS220, KIF14, KIF1A, KIF1C, 
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KIF22, KIF7, KIFBP, KISS1R, KIZ, KLHL3, KLHL40, KLHL41, KLHL7, KLK4, KLKB1, KNL1, KPTN, KREMEN1, KRT10, KRT14, KRT25, KRT5, 
KRT85, KY, KYNU, L1CAM, L2HGDH, LAMA1, LAMA2, LAMA3, LAMB1, LAMB2, LAMB3, LAMC2, LAMC3, LAMP2, LARGE1, LARP7, LARS1, 
LARS2, LAS1L, LAT, LBR, LCA5, LCAT, LCK, LCT, LDHA, LDLR, LDLRAP1, LEMD2, LEP, LEPR, LFNG, LGI4, LHB, LHCGR, LHFPL5, LHX3, 
LIAS, LIFR, LIG4, LIM2, LINS1, LIPA, LIPE, LIPH, LIPN, LIPT1, LIPT2, LMAN1, LMBRD1, LMF1, LMOD2, LMOD3, LONP1, LOXHD1, LPAR6, 
LPIN1, LPIN2, LPL, LRAT, LRBA, LRIG2, LRIT3, LRMDA, LRP2, LRP4, LRP5, LRPAP1, LRPPRC, LRRC56, LRSAM1, LRTOMT, LSS, LTBP2, 
LTBP3, LTBP4, LYRM7, LYST, LZTFL1, LZTR1, MAB21L2, MAFB, MAG, MAGI2, MAGT1, MAK, MALT1, MAMLD1, MAN1B1, MAN2B1, 
MANBA, MAOA, MAP3K20, MAPKBP1, MAPT, MARS1, MARS2, MARVELD2, MASP1, MAST1, MAT1A, MATN3, MBOAT7, MBTPS2, MC2R, 
MCCC1, MCCC2, MCEE, MCFD2, MCIDAS, MCM3AP, MCM4, MCM9, MCOLN1, MCPH1, MDH2, MECP2, MECR, MED12, MED17, MED23, 
MED25, MEFV, MEGF10, MEGF8, MEOX1, MERTK, MESP2, METTL23, MFF, MFN2, MFRP, MFSD2A, MFSD8, MGAT2, MGME1, MGP, 
MICU1, MID1, MIPEP, MITF, MKKS, MKS1, MLC1, MLPH, MLYCD, MMAA, MMAB, MMACHC, MMADHC, MME, MMP13, MMP2, MMP20, 
MMP21, MMUT, MN1, MOCOS, MOCS1, MOCS2, MOGS, MPC1, MPDU1, MPDZ, MPI, MPIG6B, MPL, MPLKIP, MPO, MPV17, MPZ, MRAP, 
MRE11, MRPL3, MRPL44, MRPS22, MRPS34, MSH3, MSL3, MSMO1, MSRB3, MSTO1, MTFMT, MTHFD1, MTHFR, MTM1, MTMR2, MTO1, 
MTR, MTRFR, MTRR, MTTP, MTX2, MUSK, MUTYH, MVK, MYBPC1, MYD88, MYH2, MYMK, MYO15A, MYO18B, MYO1E, MYO3A, MYO5A, 
MYO5B, MYO6, MYO7A, MYPN, MYSM1, NAA10, NADK2, NADSYN1, NAGA, NAGLU, NAGS, NALCN, NANS, NARS1, NARS2, NAXD, NAXE, 
NBAS, NBEAL2, NBN, NCF1, NCF2, NCF4, NCKAP1L, NDE1, NDP, NDRG1, NDST1, NDUFA1, NDUFA10, NDUFA11, NDUFA12, NDUFA13, 
NDUFA2, NDUFA6, NDUFA9, NDUFAF1, NDUFAF2, NDUFAF3, NDUFAF4, NDUFAF5, NDUFAF6, NDUFAF8, NDUFB3, NDUFB8, NDUFS1, 
NDUFS2, NDUFS3, NDUFS4, NDUFS6, NDUFS7, NDUFS8, NDUFV1, NDUFV2, NEB, NECAP1, NECTIN1, NECTIN4, NEFL, NEK1, NEK8, 
NEK9, NEMF, NEU1, NEUROG3, NEXMIF, NFU1, NGF, NGLY1, NHEJ1, NHLRC1, NHP2, NHS, NIPAL4, NKX2-6, NKX3-2, NKX6-2, NLRP1, 
NLRP7, NMNAT1, NNT, NODAL, NONO, NOP10, NPC1, NPC2, NPHP1, NPHP3, NPHP4, NPHS1, NPHS2, NPR2, NR0B1, NR1H4, NR2E3, 
NR3C2, NRL, NRXN1, NSDHL, NSMCE2, NSUN2, NT5C2, NT5C3A, NT5E, NTHL1, NTRK1, NTRK2, NUBPL, NUP107, NUP188, NUP62, 
NUP93, NYX, OAT, OBSL1, OCA2, OCLN, OCRL, ODAD1, ODAD2, ODAD3, ODAPH, OFD1, OGDH, OPA1, OPA3, OPHN1, OPTN, ORAI1, 
ORC1, ORC4, ORC6, OSGEP, OSTM1, OTC, OTOA, OTOF, OTOG, OTOGL, OTUD5, OTUD6B, OTULIN, OXCT1, P2RY12, P3H1, P3H2, 
P4HB, P4HTM, PADI6, PAH, PAK3, PALB2, PAM16, PANK2, PAPSS2, PARK7, PARN, PARS2, PATL2, PAX7, PC, PCARE, PCBD1, PCCA, 
PCCB, PCDH12, PCDH15, PCDH19, PCK1, PCNT, PCSK1, PCYT1A, PCYT2, PDE10A, PDE6A, PDE6B, PDE6C, PDE6D, PDE6G, PDE6H, 
PDHA1, PDHB, PDHX, PDP1, PDSS1, PDSS2, PDX1, PDXK, PDZD7, PEPD, PET100, PEX1, PEX10, PEX11B, PEX12, PEX13, PEX14, 
PEX16, PEX19, PEX2, PEX26, PEX3, PEX5, PEX6, PEX7, PFKM, PGAM2, PGAP1, PGAP2, PGAP3, PGK1, PGM1, PGM3, PHEX, PHF6, 
PHF8, PHGDH, PHKA1, PHKA2, PHKB, PHKG2, PHOX2A, PHYH, PI4KA, PIBF1, PIEZO1, PIEZO2, PIGA, PIGB, PIGC, PIGG, PIGK, PIGL, 
PIGM, PIGN, PIGO, PIGQ, PIGS, PIGT, PIGV, PIGW, PINK1, PIP5K1C, PISD, PITX3, PJVK, PKD1L1, PKHD1, PKLR, PKP1, PLA2G6, PLAA, 
PLCB1, PLCB4, PLCD1, PLCE1, PLD1, PLEC, PLEKHG5, PLG, PLK4, PLOD1, PLOD2, PLOD3, PLP1, PLPBP, PLS3, PMM2, PMP22, 
PMPCA, PMPCB, PNKP, PNP, PNPLA1, PNPLA2, PNPLA6, PNPO, PNPT1, POC1A, POC1B, POLA1, POLE, POLG, POLG2, POLH, POLR1B, 
POLR1C, POLR1D, POLR3A, POLR3B, POMC, POMGNT1, POMGNT2, POMK, POMP, POMT1, POMT2, POP1, POR, PORCN, POU1F1, 
POU3F4, PPA2, PPIB, PPM1K, PPP1R15B, PPP1R21, PPT1, PQBP1, PRCD, PRDM12, PRDM5, PRDX1, PREPL, PRF1, PRG4, PRICKLE1, 
PRKCD, PRKDC, PRKN, PRKRA, PRMT7, PROC, PRODH, PROM1, PROP1, PROS1, PRPH2, PRPS1, PRRX1, PRSS12, PRSS56, PRUNE1, 
PRX, PSAP, PSAT1, PSMB8, PSMC3IP, PSPH, PTCHD1, PTF1A, PTH, PTH1R, PTPN14, PTPN23, PTPRC, PTPRO, PTPRQ, PTRH2, PTS, 
PUS1, PUS3, PUS7, PXDN, PYCR1, PYCR2, PYGL, PYGM, PYROXD1, QARS1, QDPR, QRSL1, RAB18, RAB23, RAB27A, RAB28, RAB33B, 
RAB39B, RAB3GAP1, RAB3GAP2, RAC2, RAD50, RAD51C, RAG1, RAG2, RALGAPA1, RAPSN, RARB, RARS1, RARS2, RASGRP1, RAX, 
RBBP8, RBCK1, RBM10, RBM8A, RBP3, RBP4, RCBTB1, RD3, RDH11, RDH12, RDH5, RDX, RECQL4, REEP6, RELN, REN, RETREG1, 
RFT1, RFX5, RFX6, RFXANK, RFXAP, RHAG, RHO, RIMS2, RIN2, RIPK4, RIPOR2, RLBP1, RLIM, RMND1, RMRP, RNASEH1, RNASEH2A, 
RNASEH2B, RNASEH2C, RNASET2, RNF113A, RNF168, RNF216, ROBO3, ROGDI, ROM1, ROR2, RORC, RP1, RP2, RPE65, RPGR, 
RPGRIP1, RPGRIP1L, RPIA, RPL10, RPS28, RPS6KA3, RRM2B, RS1, RSPH1, RSPH3, RSPH4A, RSPH9, RSPO2, RSPO4, RTEL1, 
RTN4IP1, RTTN, RUSC2, RXYLT1, RYR1, S1PR2, SACS, SAG, SAMD9, SAMHD1, SAR1B, SARS2, SASS6, SBDS, SBF1, SBF2, SC5D, 
SCARB2, SCARF2, SCN1B, SCN4A, SCN9A, SCNN1A, SCNN1B, SCNN1G, SCO1, SCO2, SCUBE3, SCYL1, SDCCAG8, SDHA, SDHAF1, 
SDR9C7, SEC23B, SEC24D, SECISBP2, SELENON, SEPSECS, SERAC1, SERPINA1, SERPINB7, SERPINC1, SERPINE1, SERPINF1, 
SERPINF2, SERPING1, SERPINH1, SETX, SFRP4, SFTPB, SFXN4, SGCA, SGCB, SGCD, SGCG, SGPL1, SGSH, SH2D1A, SH3PXD2B, 
SH3TC2, SI, SIL1, SIX6, SKIC2, SKIC3, SLC10A2, SLC10A7, SLC11A2, SLC12A1, SLC12A3, SLC12A5, SLC12A6, SLC13A5, SLC16A1, 
SLC16A2, SLC17A5, SLC18A2, SLC18A3, SLC19A2, SLC19A3, SLC1A1, SLC1A4, SLC22A12, SLC22A5, SLC24A1, SLC24A4, SLC24A5, 
SLC25A1, SLC25A12, SLC25A13, SLC25A15, SLC25A19, SLC25A20, SLC25A22, SLC25A24, SLC25A26, SLC25A3, SLC25A38, SLC25A4, 
SLC25A42, SLC25A46, SLC26A2, SLC26A3, SLC26A4, SLC26A5, SLC27A4, SLC29A3, SLC2A1, SLC2A10, SLC2A2, SLC2A9, SLC30A10, 
SLC33A1, SLC34A1, SLC34A2, SLC34A3, SLC35A1, SLC35A2, SLC35A3, SLC35C1, SLC35D1, SLC37A4, SLC38A8, SLC39A13, SLC39A14, 
SLC39A4, SLC39A8, SLC3A1, SLC45A1, SLC45A2, SLC46A1, SLC4A1, SLC4A11, SLC4A4, SLC52A2, SLC52A3, SLC5A1, SLC5A2, SLC5A5, 
SLC5A6, SLC5A7, SLC6A17, SLC6A19, SLC6A3, SLC6A5, SLC6A8, SLC6A9, SLC7A14, SLC7A7, SLC7A9, SLC9A3, SLC9A6, SLCO2A1, 
SLITRK6, SLURP1, SLX4, SMARCAL1, SMARCD2, SMC1A, SMC5, SMG9, SMN1, SMOC1, SMOC2, SMPD1, SMPD4, SMS, SNAP29, 
SNRPB, SNX10, SNX14, SOD1, SOHLH1, SOST, SOX18, SOX3, SOX6, SP110, SP7, SPAG1, SPARC, SPART, SPATA7, SPECC1L, SPEG, 
SPG11, SPG21, SPG7, SPINK1, SPINK5, SPINT2, SPR, SPRTN, SPTA1, SPTBN2, SPTBN4, SQSTM1, SRD5A2, SRD5A3, SSR4, ST14, 
ST3GAL3, ST3GAL5, STAC3, STAG2, STAG3, STAMBP, STAR, STAT1, STAT2, STAT5B, STIL, STIM1, STK4, STRA6, STRADA, STRC, STS, 
STUB1, STX11, STXBP2, SUCLA2, SUCLG1, SUFU, SUGCT, SULT2B1, SUMF1, SUN5, SUOX, SURF1, SYN1, SYNE1, SYNE4, SYNJ1, 
SYP, SZT2, TAC3, TACO1, TACR3, TACSTD2, TAF1, TAF2, TAFAZZIN, TALDO1, TANGO2, TAP1, TAP2, TAPBP, TAPT1, TARS2, TAT, 
TBC1D20, TBC1D23, TBC1D24, TBC1D32, TBC1D7, TBCD, TBCE, TBCK, TBX15, TBX19, TBX22, TBXAS1, TCAP, TCIRG1, TCN2, TCTN1, 
TCTN2, TCTN3, TDP1, TDP2, TDRD7, TECPR2, TECRL, TECTA, TELO2, TENM3, TERT, TF, TFR2, TFRC, TG, TGDS, TGM1, TGM5, TH, 
THOC2, THOC6, THRB, TIMM50, TIMM8A, TIMMDC1, TJP2, TK2, TKT, TLE6, TMC1, TMC6, TMC8, TMCO1, TMEM107, TMEM126A, 
TMEM126B, TMEM138, TMEM165, TMEM199, TMEM216, TMEM231, TMEM237, TMEM260, TMEM38B, TMEM67, TMEM70, TMIE, 
TMPRSS15, TMPRSS3, TMPRSS6, TMTC3, TNFRSF11A, TNFRSF11B, TNFRSF13B, TNFSF11, TNNT1, TNXB, TOE1, TOP3A, TP53RK, 
TPI1, TPK1, TPM3, TPO, TPP1, TPRN, TRAF3IP1, TRAIP, TRAPPC11, TRAPPC12, TRAPPC2, TRAPPC6B, TRAPPC9, TRDN, TREM2, 
TREX1, TRHR, TRIM32, TRIM37, TRIOBP, TRIP11, TRIP13, TRIP4, TRIT1, TRMT1, TRMT10A, TRMT10C, TRMT5, TRMU, TRNT1, TRPM1, 
TRPM6, TRPV6, TSEN15, TSEN2, TSEN34, TSEN54, TSFM, TSHB, TSHR, TSPAN7, TSPYL1, TTC19, TTC21B, TTC7A, TTC8, TTI2, TTLL5, 
TTN, TTPA, TUBGCP4, TUBGCP6, TUFM, TULP1, TUSC3, TWIST2, TWNK, TXNDC15, TXNL4A, TYK2, TYMP, TYR, TYROBP, TYRP1, 
UBA1, UBA5, UBE2A, UBE2T, UBE3A, UBE3B, UBR1, UBTF, UCHL1, UFC1, UFM1, UGDH, UGP2, UGT1A1, UMPS, UNC13D, UNC80, UNG, 
UPB1, UPF3B, UQCRC2, UQCRQ, UROD, UROS, USB1, USH1C, USH1G, USH2A, USP18, USP53, USP9X, UVSSA, VAC14, VAMP1, 
VAMP2, VARS1, VARS2, VDR, VIPAS39, VKORC1, VLDLR, VPS13A, VPS13B, VPS13C, VPS33B, VPS41, VPS45, VPS53, VRK1, VSX2, 
VWF, WARS2, WAS, WASF1, WASHC5, WDPCP, WDR11, WDR19, WDR35, WDR37, WDR45, WDR45B, WDR62, WDR72, WDR73, WDR81, 
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Tel.: +49 (0)381 80113 416 
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CLIA registration 99D2049715; CAP registration 8005167.  Scientific use of 
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your login and password. More information is available at 
www.centogene.com or customer.support@centogene.com. 
 

 

 

9 / 9 

 

     

      
 

 

WFS1, WHRN, WIPF1, WLS, WNK1, WNT1, WNT10A, WNT3, WNT4, WNT7A, WRAP53, WRN, WWOX, XDH, XIAP, XPA, XPC, XPNPEP3, 
XRCC2, XRCC4, XYLT1, XYLT2, YARS2, YY1AP1, ZAP70, ZBTB24, ZC3H14, ZC4H2, ZDHHC9, ZFP57, ZFYVE26, ZIC3, ZMPSTE24, 
ZMYND10, ZNF335, ZNF408, ZNF423, ZNF469, ZNF711, ZNFX1, ZNHIT3, ZP1, CCDC103 
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