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computed. Samples were classified as “active phase” if at least 

activation threshold of 0.70; otherwise, they were labeled as “latent phase”. We trained four 
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1.1 Inherited Retinal Dystrophies (IRDs)
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the patient’s phenotype
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exceeding the retina’s compensatory capacity and triggering degeneration once a threshold 
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. These patients were referred to as “Unhealthy patients”. Another dataset of 

patients diagnosed with other genetic diseases was included as “Control patients”. The 

amino acid, “ACMG classifications”, VF (Visual Field) in the right eye, VF in the left eye, and 



respect to the phenotype. Therefore, we assumed a variant classified as “Pathogenic” or 

“Likely Pathogenic” to have a higher role in the possible occurrence of the di

“VUS”. ACMG classifications were assigned weights based on their pathogenicity levels (P 

the “Pathogenicity weight”, 

. Normalized “Pathogenicity weight” were integrated into the 

diseases; therefore, we assumed that the VF of these individuals was 10. In the “unhealthy 

patients” group, missing

). Mutated genes identified in the “unhealthy patients” group were 



Once “Pathogenicity weight” 

y scores and “Pathogenicity weight” aggregated by summing the 

metabolic pathway data and averaging the “Pathogenicity weight”. This step provided a 

consolidated view of each patient’s genetic and pathway





(score ≥0.
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527 patients divided into “unhealthy patients” and control 

. The “unhealthy patients” group includes 

unhealthy patients, 53% were males and 47% females, compared to the “control patients” 

The “Pathogenicity weight” score is higher in unhealthy patients (0.38 ± 0.13) compared to 

“Pathogenicity weight” scores.
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Although Fisher’s exact test did not show a statistically significant difference in the frequency 



processes, the top 82 most consistently expressed proteins (≥50% expression frequency) 

samples were categorized into two groups: active phase (≥2 pathways with scores ≥0
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clinical and genetic data of patients affected by retinal dystrophies (“Unhealthy patients”) or 

patients affected by other genetic diseases (“Control patients”). The model tri
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Disease OMIM Genes Inheritance

Retinitis pigmentosa 7 608133 ROM1-RDS Digenic

Retinitis pigmentosa - RP1L1-C2orf71 Digenic

Usher syndrome, type ID 601067 PCDH15-CDH23 Digenic

Usher syndrome, type IIC 605472 ADGRV1-PDZD7 Digenic

Joubert syndrome 9 612285 CC2D2A-CEP41 Digenic

Joubert syndrome 15 614464 CC2D2A-CEP41 Digenic

Methylmalonic aciduria and 

homocystinuria, cblC type

277400 MMACHC-PRDX1 Digenic

Barde-Biedl Syndrome - BBS1-BBS2-BBS4-BBS5- Oligogenic



BBS6-BBS7-BBS9-APOE-

C8orf37-CEP290-DNAAF1-

ESR1-GHR-GUCY2C-

MC4R-MCHR1-MKS1-

NCOA2-NPC1-PDX1-RYR1-

STRA6-ZNF423

Familial exudative vitreoretinopathy - FZD4-LRP5 Digenic





https://www.genecards.org/cgi-bin/carddisp.pl?gene=ABCA4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ABCC6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ABHD12


https://www.genecards.org/cgi-bin/carddisp.pl?gene=ACBD5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ACO2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ADAMTS18
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ADGRA3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ADGRV1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ADH1C
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ADH7
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ADIPOR1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=AFG3L2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=AGBL5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=AHI1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=AHR
https://www.genecards.org/cgi-bin/carddisp.pl?gene=AIPL1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ALDH1A2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ALDH1A3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ALDH8A1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ALMS1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=APC
https://www.genecards.org/cgi-bin/carddisp.pl?gene=APOD
https://www.genecards.org/cgi-bin/carddisp.pl?gene=APOE
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ARHGEF18
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ARL2BP
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ARL3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ARL6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ARMS2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ARSG
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ASRGL1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ATXN7
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BBIP1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BBS1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BBS10
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BBS12
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BBS2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BBS4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BBS5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BBS7
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BBS9
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BEST1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=C12orf65
https://www.genecards.org/cgi-bin/carddisp.pl?gene=C1QTNF5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=C2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=C3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=C8orf37
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CA4


https://www.genecards.org/cgi-bin/carddisp.pl?gene=CABP4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CACNA1F
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CAPN5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CC2D2A
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CCT2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CD36
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CDH23
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CDH3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CEP164
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CEP19
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CEP250
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CEP290
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CEP78
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CERKL
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CFB
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CFD
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CFH
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CFHR1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CHM
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CIB2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CLCC1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CLN3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CLRN1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CLUAP1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CNGA1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CNGA3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CNGB1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CNGB3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CNNM4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=COL11A1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=COL2A1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=COL9A1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=COPB2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=COX1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=COX2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CRB1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CRX
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CSPP1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CTNNA1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CWC27
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CYP27A1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=CYP4V2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DHDDS
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DHRS13


https://www.genecards.org/cgi-bin/carddisp.pl?gene=DHRS3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DHRS4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DHRS9
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DHX38
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DMD
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DRAM2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DTHD1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DYNC2H1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=DYNC2I2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EFEMP1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ELOVL1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ELOVL4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EMC1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ENSA
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ERCC6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ESPN
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EXOSC2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EYS
https://www.genecards.org/cgi-bin/carddisp.pl?gene=FAM161A
https://www.genecards.org/cgi-bin/carddisp.pl?gene=FBLN5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=FLVCR1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=FSCN2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=FZD4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GDF6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GIP
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GIPC1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GNAT1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GNAT2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GNB3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GNPTG
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GPR179
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GRK1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GRM6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GUCA1B
https://www.genecards.org/cgi-bin/carddisp.pl?gene=GUCY2D
https://www.genecards.org/cgi-bin/carddisp.pl?gene=HARS
https://www.genecards.org/cgi-bin/carddisp.pl?gene=HGSNAT
https://www.genecards.org/cgi-bin/carddisp.pl?gene=HK1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=HMCN1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=HMX1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=HSD17B6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=HTRA1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=IDH3B
https://www.genecards.org/cgi-bin/carddisp.pl?gene=IFT140


https://www.genecards.org/cgi-bin/carddisp.pl?gene=IFT172
https://www.genecards.org/cgi-bin/carddisp.pl?gene=IFT27
https://www.genecards.org/cgi-bin/carddisp.pl?gene=IFT81
https://www.genecards.org/cgi-bin/carddisp.pl?gene=IMPDH1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=IMPG1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=INPP5E
https://www.genecards.org/cgi-bin/carddisp.pl?gene=INVS
https://www.genecards.org/cgi-bin/carddisp.pl?gene=IQCB1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ITM2B
https://www.genecards.org/cgi-bin/carddisp.pl?gene=JAG1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=KCNJ13
https://www.genecards.org/cgi-bin/carddisp.pl?gene=KCNV2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=KIAA1549
https://www.genecards.org/cgi-bin/carddisp.pl?gene=KIF11
https://www.genecards.org/cgi-bin/carddisp.pl?gene=KIF3B
https://www.genecards.org/cgi-bin/carddisp.pl?gene=KIZ
https://www.genecards.org/cgi-bin/carddisp.pl?gene=KLHL7
https://www.genecards.org/cgi-bin/carddisp.pl?gene=KSS
https://www.genecards.org/cgi-bin/carddisp.pl?gene=LAMA1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=LCA5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=LCN2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=LHON
https://www.genecards.org/cgi-bin/carddisp.pl?gene=LRAT
https://www.genecards.org/cgi-bin/carddisp.pl?gene=LRIT3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=LRP5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=LZTFL1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MAK
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MAPKAPK3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MERTK
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MFN2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MFRP
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MFSD8
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MIEF1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MIR204
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MKKS
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MKS1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MSTN
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MT-ATP6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MT-TH
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MT-TL1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MT-TP
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MT-TS2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MTTP
https://www.genecards.org/cgi-bin/carddisp.pl?gene=MVK


https://www.genecards.org/cgi-bin/carddisp.pl?gene=MYO7A
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NBAS
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NDP
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NEK2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NEUROD1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NMNAT1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NPHP1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NPHP3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NPHP4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NR2E3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NR2F1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NRL
https://www.genecards.org/cgi-bin/carddisp.pl?gene=NYX
https://www.genecards.org/cgi-bin/carddisp.pl?gene=OAT
https://www.genecards.org/cgi-bin/carddisp.pl?gene=OFD1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=OPA1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=OPA3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=OPN1LW
https://www.genecards.org/cgi-bin/carddisp.pl?gene=OPN1MW
https://www.genecards.org/cgi-bin/carddisp.pl?gene=OPN1SW
https://www.genecards.org/cgi-bin/carddisp.pl?gene=OTX2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PANK2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PAX2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PCARE
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PCDH15
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PCYT1A
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PDE6A
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PDE6B
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PDE6C
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PDE6G
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PDE6H
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PDZD7
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PEX1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PEX2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PEX7
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PGK1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PHYH
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PLA2G5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PLK4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PNPLA6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=POC1B
https://www.genecards.org/cgi-bin/carddisp.pl?gene=POC5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=POMGNT1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PPT1


https://www.genecards.org/cgi-bin/carddisp.pl?gene=PRCD
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PRDM13
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PROM1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PROS1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PRPF3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PRPF31
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PRPF4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PRPF6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PRPF8
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PRPH2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PRPS1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PTPN9
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RAB28
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RAX2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RB1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RBP3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RBP4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RBP5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RCBTB1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RD3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RDH10
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RDH11
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RDH12
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RDH14
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RDH16
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RDH5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=REEP6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RETSAT
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RGR
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RGS9
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RGS9BP
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RHO
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RIMS2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RLBP1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RP1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RP1L1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RP2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RPE65
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RPGR
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RPGRIP1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RPGRIP1L
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RRH
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RS1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=RTN4IP1


https://www.genecards.org/cgi-bin/carddisp.pl?gene=SAG
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SAMD11
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SCT
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SDCCAG8
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SEMA4A
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SLC24A1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SLC25A46
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SLC4A7
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SLC7A14
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SNRNP200
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SPATA7
https://www.genecards.org/cgi-bin/carddisp.pl?gene=SPP2
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TEAD1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TGIF
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TIMM8A
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TIMP3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TLR3
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TLR4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TMEM126A
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TMEM216
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TMEM237
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TOPORS
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TREX1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TRIM32
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TRNT1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TRPM1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TSPAN12
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TTC8
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TTLL5
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TTPA
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TUB
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TUBGCP4
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TUBGCP6
https://www.genecards.org/cgi-bin/carddisp.pl?gene=TULP1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=USH1C
https://www.genecards.org/cgi-bin/carddisp.pl?gene=USH1G
https://www.genecards.org/cgi-bin/carddisp.pl?gene=USH2A
https://www.genecards.org/cgi-bin/carddisp.pl?gene=VCAN
https://www.genecards.org/cgi-bin/carddisp.pl?gene=VEGF
https://www.genecards.org/cgi-bin/carddisp.pl?gene=WDPCP
https://www.genecards.org/cgi-bin/carddisp.pl?gene=WDR19
https://www.genecards.org/cgi-bin/carddisp.pl?gene=WFS1
https://www.genecards.org/cgi-bin/carddisp.pl?gene=WHRN
https://www.genecards.org/cgi-bin/carddisp.pl?gene=ZNF408


– – –

“Pathogenicity weight”

https://www.genecards.org/cgi-bin/carddisp.pl?gene=ZNF423


TABLE 8. Selected proteins and their correlation with pathways associated with the 
pathogenesis of retinal dystrophies. 



TABLE 9. Machine learning models performance. Accuracy, precision, recall and F1 score 

are showed for the four tested machine learning models, Support Vector Machine (SVM), 

Random Forest (RF), Logistic Regression (LR), Extreme Gradient Boosting (XGBoost).



“Pathogenicity weight” 



percentile rank estimated by the KDE for the average of the “pathogenicity weight”





FIGURE 7. Feature Importance of LR, 15 most contributing proteins.
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