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•  Defect in heme biosynthesis  

• Prevalence: <1 case per million (220–250 cases)

• Erythropoietic porphyria 

• Chronic porphyria 

• Variable onset

Congenital Erythropoietic Porphyria 





Accumulation of non-physiological type I porphyrin isomers

HPLC separation of porphyrin isomers in urine
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AIM and Patients
Characterization of the genetic background in two clinically distinct cases



Methods
➢ A custom target panel covering the promoter region and all intronic sequences of porphyria-associated genes was 

designed using Agilent SureDesign and sequenced on the Illumina MiSeq platform.

➢ Bioinformatic analysis was performed using 

VarSome Clinical software for sequence 

alignment, variant calling, and variant 

interpretation.

➢ Rare deep intronic variants were selected for 

further analysis using in silico splicing prediction 

tools, including SpliceAI and Human Splicing 

Finder.

➢ Qualitative mRNA analysis was performed, 

followed by sequencing of aberrantly spliced 

transcripts.



Results
Analysis approach UROS(NM_000375.3):
 
➢ Case1: following trio analysis, variants 

were filtered for coverage >20× and 
allele frequency >30%, then prioritized 
based on population frequency 
(<0,0005), zygosity, and inheritance 
pattern.

➢  Case 2: following single analysis, variants 
were filtered for coverage >20× then 
prioritized based on population 
frequency (<0,0005) and zygosity.

➢ All identified variants were classified as 
Likely Benign.

c.[660+1932C>T;660+2899G>T]

c.395-1591G>A



c.[660+1932C>T;660+2899G>T] ccccctcgcctcttactacagtgattgattaccctgcctgcc
agtagttaacacctctgccattgctgaggaggagaaagtg
acagagctggCcttgctcacagtgactatggactgcttgg
gggccacgaaggcactgtgtgtgggttgtgagttgtccctc
gacactgggacttggcgctggatagtgaggtgctttcaag
gttcacagaggacacagtcctagcccgtgagttggtagtt
aggcttttctgtctcagctcagcctcagatttgctactgtcc
tccctccccaggagtccctgtagggcccactgtttgtacag
cattgcacaac………………………………………...……
……………ggggcagcatcatgtgagcattcattgacaca
ggagtgaaaggctcctgtgaaaaagctgctgtttcaccaa
actgttgatacccctgctctaggactacagtcatgtttgcc
atttgctggttcccagtcccagggagtttctttttttcaaatt
tttaaatagctttattgagatgtaattcacaaaccataaaa
tttactttttatgattttaatatgtaaacttaaaaatttttttt
ttatttttttagAGATGGGGTCTCACTGTGTTGCC
TAGGCTGATCTCAAACTCCTGGCCTCAAGTA
ATCTTCCCACCTTGGCCTCCCAAAATgtaggGa
ttacaggtgtg

c.660+1932C>T

Sequences Variation Signal Interpretation

CTGGCCTTG>CTGGTCTTG 41.39>68.53 (65.57%) New Donor splice site Activation of a cryptic Donor site. Potential alteration of splicing (cryptic exon activation)

CTGGCCTTG>CTGGTCTTG 41.39>68.53 (65.57%) New Donor splice site Activation of a cryptic Donor site. Potential alteration of splicing

c.660+2899G>T

Sequences Variation Signal Interpretation

TAGGGATTA>TAGGTATTA 51.78>78.92 (52.41%) New Donor splice site Activation of a cryptic Donor site. Potential alteration of splicing (cryptic exon activation)

TAGGGATTA>TAGGTATTA 51.78>78.92 (52.41%) New Donor splice site Activation of a cryptic Donor site. Potential alteration of splicing



M      Pt Mother Father

719bp

799bp



TGA



c.395-1591G>A
cagccttaaccatcccattggcctgttggggctgaagata
aatccccaggcattaagcatattccaaaagggaataact
cctttgtctttggctttttgaagtgggctagttttcaggaca
tgtagttgtagatctctcctcaccagcaaaggaggactca
gccaggacattttcaattttctcctttctgctgacagggtg
gtgccttttcagtgaagtcagctGagctggttggacattt
gtgggccctgtgtgcctgcagagccaagctctctgcaagg
cacaggtggtggagagatagagacaagcagctgccctc
agggagccgcgtaccccttcggcccagccttgtgagtcag
agataagaatgagcagctcaggactccactggaccctca
caagaggtgctgccaagggaagattcctgactctttccaa
ggcccctcgcacacctgtggggctgggcttgctgaaaaa
ctggactgtagttctcttactggatccccaggaagagcttt
ggcccctaacatcttccaccc 

BRANCH POINT: AGCTGAG

ESS: GCTGAGCT

c.395-1591G>A

No Signal

Interpretation

No significant impact on splicing signals.

M     PT     CTRL

No qualitative differences were observed, 
although quantitative differences may be 
present. However, the absence of 
informative polymorphic markers prevented 
us from confirming the monoallelic origin of 
the analyzed transcript.



Work in progress

Optimization of Western Blotting and UROS enzymatic activity assays to 
assess the presence of an abnormal protein and reduced enzymatic activity

Expected changes in UROS protein expression and apparent 
molecular weight, including shift from 28.6 kDa to 29.5 kDa

HPLC separation of Uroporphyrin I (URO I) and 
Uroporphyrin III (URO III) from RBC lysates

WT               Variant



Conclusions

➢ Our findings confirm the marked genetic heterogeneity of the genes associated with porphyria.

➢ Functional studies play a crucial role in establishing the pathogenicity of variants of uncertain 

significance (VUS) identified by NGS.

➢ Overall, this study underscores the importance of incorporating functional validation into routine genetic 

testing to improve the clinical interpretation of genomic findings and enable more accurate, clinically 

actionable diagnoses in patients with porphyria, particularly given that predicted effects on protein 

function may not always correspond to the actual biological consequences.

➢ RNA sequencing cannot reliably be used to detect low-abundance abnormal mRNA transcripts or to 

identify subtle differences in transcript abundance.
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