MALATTIE PANCREATICHE  
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SHWACHMAN

EREDITARIETA' :  Autosomica recessiva

DIFETTO : Ipoplasia pancreatica con conservazione delle strutture delle isole pancreatiche e dei dotti. 

CLINICA :  1. Stetaorrea e Ritardo della Crescita (peso , lunghezza e circonferenza cranica < 3° cent) , con normale velocità di crescita, insorto nel primo anno di vita.  Ritardo puberale.

2. Discondroplasia metafisaria (60%) , più frequente all'anca, seguita da ginocchia, testa dell'omero, polsi . Frequenti le anomalie costali, con cassa toracica ristretta. 

3. Disfunzione Midollare : Neutropenia ciclica , trombocitopenai, anemia ipoplastica, pancitopenia. Deficit della chemiotassi leucocitaria . Rischio di malattie linfoproliterative.

In conseguenza vi è un'eccessiva frequenza di infezioni batteriche spesso severe. La sepsi causa una mortalità del 25%. 

4. Altro : Anomalie tubulari con aminoaciduria, glicosuria, acidosi tubulare, nefrocalcinosi.

DIAGNOSI : Insufficienz a pancreatica con test al sudore negativo. 

TRATTAMENTO : Estratti pancreatici ai pasti

 Supplementi di vitamine liposolubili. Valutare la profilassi antibiotica. 

DEFICIT ISOLATO DI LIPASI : 

Ereditarietà : Autosomica recessiva

DIFETTO : MANCA LA SOLA LIPASI PANCREATICA, NORMALI LE Lipasi Salivare e Gastrica

CLINICA : Grave stetaorrea dall'epoca neonatale, si emette quasi olio sporco con perdite fecali.

La crescita non è compromessa e non vi sono infezioni particolari. Vengono assorbiti più del 50% dei lipidi della dieta, per effetto delle lipasi vicarianti.

DIAGNOSI : Dosaggio della Lipasi nel succo duodenale : è assente o molto bassa. Normali gli altri enzimi.

TRATTAMENTO : Estratti pancreatici ai pasti

DEFICIT ISOLATO DI AMILASI (( amilasi)

EREDITARIETA' :  non nota

DIFETTO : Ritardo nella maturazione (normalmente  a 9 mesi) della amilasi pancreatica. 

CLINICA : Feci acide , schiumose, con granuli di amido. Ritardo di crescita se la dieta contiene amidi.

DIAGNOSI :  bassa amilasi nel succo pancreatico

TRATTAMENTO : dieta priva di amidi .

DEFICIT ISOLATO DI TRIPSINOGENO

EREDITARIETA' :  non nota

DIFETTO :   Mancata attivazione della chimotripsina e delle carbossipeptidasi per carenza di tripsinogeno (o enteropetidasi)

CLINICA : Grave ipoproteinemia ed anemia in epoca neonatale.

DIAGNOSI :  Attivazione degli enzimi proteolitici da aggiunta esogena di tripsina bovina al succo duodenale.

TRATTAMENTO : Estratti pancreatici ai pasti

DEFICIT ISOLATO DI ENTEROPEPTIDASI

EREDITARIETA' :  autosomica recessiva

DIFETTO :  Mancata attivazione della cascata degli enzimi proteolitici e della Fosfolipasi A2 dopo l'allattamento al seno ( il latte materno contiene un analogo della enteropeptidasi). 

CLINICA : Dall'epoca neonatale allo svezzamento si verifica grave ipoproteinemia ed anemia.  Segue Failure to thrive e steatorrea. Talora ittero ed ipertransaminasemia complicano il quadro.

DIAGNOSI :  Deficit di tutti gli enzimi proteolitici nel succo duodenale in presenza di attività amilasiche e lipasiche normali.

TRATTAMENTO : Idrolisati proteici ed Estratti pancreatici ai pasti

*226200 ENTEROKINASE DEFICIENCY

ENTEROPEPTIDASE DEFICIENCY
PROTEASE, SERINE, 7, INCLUDED; PRSS7, INCLUDED

Gene map locus 21q21
Errore. Riferimento a collegamento ipertestuale non valido.TEXT 

Enterokinase (enteropeptidase; EC 3.4.21.9) is an intestinal enzyme responsible for initiating activation of pancreatic proteolytic proenzymes (trypsin, chymotrypsin and carboxypeptidase A). It catalyzes the conversion of trypsinogen (276000) to trypsin which in turn activates other proenzymes including chymotrypsinogen (118890), procarboxypeptidases (114850), and proelastases (e.g., 130120). 

Hadorn et al. (1969) described a female infant with diarrhea, failure to thrive, and hypoproteinemic edema who was shown to have deficiency of intestinal enterokinase. The parents were not studied. Haworth et al. (1975) reported the cases of a brother and sister. Affected patients may show spontaneous improvement and normal growth after the age of 6 to 12 months. Affected sibs were reported by Lebenthal et al. (1976). Ghishan et al. (1983) reported the case of a 13-month-old infant. Only 8 cases had been reported previously. All reported patients have shown favorable response to pancreatic enzyme replacement. Almost all the patients presented at birth with diarrhea and failure to thrive. The most consistent laboratory finding was hypoproteinemia and about half the patients have edema. PRIVATE
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All animals need to digest exogenous macromolecules without destroying similar endogenous constituents. The regulation of digestive enzymes is, therefore, a fundamental requirement. Vertebrates have solved this problem, in part, by using a 2-step enzymatic cascade to convert pancreatic zymogens to active enzymes in the lumen of the gut. The basic features of this cascade were described in 1899 by Schepovalnikov, working in the laboratory of Pavlov (1902). Extracts of the proximal small intestine were shown strikingly to activate the latent hydrolytic enzymes in pancreatic fluid. Pavlov (1902) considered this intestinal factor to be an enzyme that activated other enzymes, or a 'ferment of ferments' and named it enterokinase. The importance of this protease cascade is emphasized by the life-threatening intestinal malabsorption that accompanies congenital deficiency of enterokinase. Kitamoto et al. (1994) determined a full-length cDNA sequence for bovine enterokinase and partial cDNA sequence for human enterokinase. The deduced amino acid sequences indicated that active 2-chain enterokinase is derived from a single-chain precursor. Membrane association may be mediated by a potential signal-anchor sequence near the amino terminus. The amino terminus of bovine enterokinase also meets the known sequence requirements for protein N-myristoylation. The amino-terminal heavy chain contains domains that are homologous to segments of the low density lipoprotein receptor (LDLR; 143890), complement components C1R (216950) and C1S (120580), and other proteins. The carboxy-terminal light chain is homologous to the trypsin-like serine proteases. Thus, enterokinase is a mosaic protein with a complex evolutionary history. The amino acid sequence surrounding the amino terminus of the enterokinase light chain is ITPK-IVGG in the human and VSPK-IVGG in the bovine, suggesting that single-chain enterokinase is activated by an unidentified trypsin-like protease that cleaves the indicated lys-ile bond. Therefore, enterokinase may not be the 'first enzyme' of the intestinal digestive hydrolase cascade. 

Kitamoto et al. (1995) isolated overlapping cDNA clones that encode the complete human enterokinase amino acid sequence from a human intestine cDNA library. Starting from the first ATG codon, the composite 3,966-bp cDNA sequence contains an open reading frame of 3,057 bp that encodes a 784-amino acid heavy chain followed by a 235-amino acid light chain. The 2 chains are linked by at least 1 disulfide bond. The heavy chain contains a potential N-terminal myristoylation site, a potential signal anchor sequence near the N terminus, and 6 structural motifs that are found in otherwise unrelated proteins. These domains resemble motifs of the LDL receptor (LDLR; 143890), complement component C1r (216950), the metalloproteinase meprin (MEP1A; 600388), and the macrophage scavenger receptor (MSR1; 153622). The enterokinase light chain is homologous to the trypsin-like serine proteinases. By Northern blotting, a 4.4-kb enterokinase mRNA was detected only in the small intestine. By fluorescence in situ hybridization, Kitamoto et al. (1995) mapped the ENTK gene to 21q21. (The gene is also symbolized PRSS7 for serine protease 7.) 

Follett and MacDonald (1976); Lentze et al. (1982); Tarlow et al. (1970) 
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	PRIVATE
AMYLASE, PANCREATIC, A; AMY2A


Gene map locus 1p21
TEXT 

Polymorphism was determined by agar gel electrophoresis. Data on gene frequencies of allelic variants were tabulated by Roychoudhury and Nei (1988).

Kamaryt et al. (1971) assigned the locus to chromosome 1 by study of linkage with the 'uncoiler' chromosomal variant (1qh+) used by Donahue et al. (1968) in assigning the Duffy blood group locus (110700) to chromosome 1. Hill et al. (1972) demonstrated probable linkage between the AMY2 locus and the Duffy blood group locus. In the mouse, Hjorth et al. (1980) concluded that at least 4 structural gene loci code for pancreatic amylase, whereas only a single gene, different from any of the pancreatic genes, codes for salivary amylase. These genes are on mouse chromosome 3. Young et al. (1981) showed that in the mouse two different tissue-specific mRNAs are coded by a single gene. Using a human genomic DNA segment that hybridizes with rat pancreatic amylase cDNA to study human-mouse somatic cell hybrids, Tricoli and Shows (1984) assigned the amylase gene(s) to region 1p22-p21. The human cell studied in the hybrid had a translocation involving chromosome 1. RFLPs at the amylase loci were described. Groot et al. (1988) suggested that there are 2 pancreatic amylase genes in the human genome, designated AMY2A and AMY2B (104660). Pronk et al. (1982) presented evidence they interpreted as indicating duplication of the salivary amylase locus also. In a full exposition of the structure of the part of the genome containing the alpha-amylase multigene family, Groot et al. (1989) described 2 haplotypes consisting of different numbers of salivary amylase genes: the short haplotype contains 2 pancreatic genes, termed by them AMY2A and AMY2B, and 1 salivary amylase gene, termed by them AMY1C, arranged in the order 2B-2A-1C and encompassing a total length of approximately 100 kb. The long haplotype spans about 300 kb and contains 6 additional genes arranged in 2 repeats, each of which consists of 2 salivary amylase genes, designated AMY1A and AMY1B, and a pseudogene lacking the first 3 exons (AMYP1). The order of the amylase genes within the repeat is 1A-1B-P1. All genes are in a head-to-tail orientation except AMY1B, which has a reverse orientation with respect to the other genes. A general designation 2B-2A-(1A-1B-P)n-1C can describe these haplotypes, n being 0 and 2 for the short and long haplotypes, respectively. Groot et al. (1989) presented evidence for the existence of additional haplotypes. Groot et al. (1990) proposed that the alpha-amylase multigene family evolved through unequal, homologous, inter- and intrachromosomal crossovers. Groot et al. (1991) reported observations on polymorphic DNA patterns and interpreted them in light of this hypothesis. 

Brock et al. (1988), Jorgensen et al. (1984), and Sjolund et al. (1991) reported familial selective deficiency of pancreatic amylase. The patients of Sjolund et al. (1991) were unrelated women aged 49 and 38 years. In the second woman reduced levels of serum amylase were found in a sister and her only son. The sister had a daughter with 'slightly reduced pancreatic amylase activity in serum.' In young children, physiologically low levels of pancreatic amylase activity are observed. The adult level of activity in the duodenal juice is reached at the age of 18 months and in serum at about age 7 years, although delayed maturation has been described. 
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LIPASE, CONGENITAL ABSENCE OF PANCREATIC


PANCREATIC LIPASE DEFICIENCY
PL DEFICIENCY
PANCREATIC LIPASE, INCLUDED; PNLIP, INCLUDED

Gene map locus 10q26.1
Pancreatic lipase (EC 3.1.1.3), a 56-kD protein, is involved in the hydrolysis of dietary triglycerides to fatty acids in the intestine. This hydrolysis, which is initiated in the stomach by gastric lipase, is essential for the intestinal absorption of long-chain triglyceride fatty acids. Pancreatic colipase (120105) is a 12-kD cofactor that appears to overcome the inhibitory effects of intestinal bile salts on pancreatic lipase. Sheldon (1964) described 2 unrelated sibships with a brother and sister in one, and 2 brothers in another, showing congenital absence of pancreatic lipase. Rey et al. (1966) described a single case. In none of the cases were the parents related. 

By screening a pancreatic cDNA expression library with polyclonal antibodies against pancreatic lipase (PNLIP), Lowe et al. (1989) cloned a PNLIP cDNA. The cDNA encodes a predicted 465-amino acid protein, including a 16-amino acid signal peptide, that is 85% and 70% identical to pig and dog pancreatic lipase, respectively. Northern blot analysis detected PNLIP expression only in pancreas. PRIVATE


PRIVATE "TYPE=PICT;ALT=30 MEDLINE Neighbors"
 

Davis et al. (1991) mapped the PNLIP gene to chromosome 10 by study of mouse-human somatic cell hybrids and regionalized the assignment to 10q26.1 by in situ hybridization.

Sims et al. (1993) found that the PNLIP gene, which they called PL, is composed of 13 exons spanning more than 20 kb. A PNLIP pseudogene is located less than 10 kb downstream of PNLIP.

REFERENCES 

1. Davis, R. C.; Diep, A.; Hunziker, W.; Klisak, I.; Mohandas, T.; Schotz, M. C.; Sparkes, R. S.; Lusis, A. J. : Assignment of human pancreatic lipase gene (PNLIP) to chromosome 10q24-q26. Genomics 11: 1164-1166, 1991. 
 2. Figarella, C.; DeCaro, A.; Leupold, D.; Poley, J. R. : Congenital pancreatic lipase deficiency. J. Pediat. 96: 412-416, 1980. 
 

3. Figarella, C.; Negri, G. A.; Sarles, H. : Presence of colipase in a congenital pancreatic lipase deficiency. Biochim. Biophys. Acta 280: 205-210, 1972. 
 

4. Larbre, F.; Hartemann, E.; Cotton, J.-B.; Mathieu, M.; Charrat, A.; Moreau, P. : Diarrhee chronique par absence de lipase pancreatique. Pediatrie 24: 807-813, 1969. 


	PRIVATE
PROTEASE, SERINE, 1; PRSS1


Errore. Riferimento a collegamento ipertestuale non valido.
Alternative titles; symbols 

TRYPSINOGEN 1; TRY1
TRYPSIN 1
TRYPSINOGEN, CATIONIC
TRYPSINOGEN DEFICIENCY, INCLUDED

Gene map locus 7q35
TEXT 

Failure to thrive, nutritional edema, and hypoproteinemia with normal sweat electrolytes were features of 2 affected male infants reported by Townes (1965) and Townes et al. (1967). A protein hydrolysate diet was beneficial. A male sib of the first patient reported by Townes (1965) had died, apparently of the same condition. Morris and Fisher (1967) reported an affected female who also had imperforate anus. The clinical picture in enterokinase deficiency (226200) is closely similar; however, the defect is not in the synthesis of trypsinogen but in the synthesis of the enterokinase which activates proteolytic enzymes produced by the pancreas. Oral pancreatin represents a therapeutically successful form of enzyme replacement (Townes, 1972). Trypsin (EC 3.4.21.4), like elastase (130120), is a member of the pancreatic family of serine proteases. MacDonald et al. (1982) reported nucleotide sequences of cDNAs representing 2 pancreatic rat trypsinogens. Using a rat cDNA probe, Honey et al. (1984, 1984) found that a 3.8-kb DNA fragment containing human trypsin-1 gene sequences cosegregated with chromosome 7, and assigned the gene further to 7q22-7qter by study of hybrids with a deletion of this segment. The trypsin gene is on mouse chromosome 6 (Honey et al., 1984). Carboxypeptidase A (114850) and trypsin are a syntenic pair conserved in mouse and man. Emi et al. (1986) isolated cDNA clones for 2 major human trypsinogen isozymes from a pancreatic cDNA library. The deduced amino acid sequences had 89% homology and the same number of amino acids (247), including a 15-amino acid signal peptide and an 8-amino acid activation peptide. Southern blot analysis of human genomic DNA with the cloned cDNA as a probe showed that the human trypsinogen genes constitute a family of more than 10, some of which may be pseudogenes or may be expressed in other stages of development. 

The gene encoding trypsin-1 (TRY1) is also referred to as serine protease-1 (PRSS1).

Rowen et al. (1996) found that there are 8 trypsinogen genes embedded in the beta T-cell receptor locus or cluster of genes (TCRB; 186930) mapping to 7q35. In the 685-kb DNA segment that they sequenced they found 5 tandemly arrayed 10-kb locus-specific repeats (homology units) at the 3-prime end of the locus. These repeats exhibited 90 to 91% overall nucleotide similarity, and embedded within each is a trypsinogen gene. Alignment of pancreatic trypsinogen cDNAs with the germline sequences showed that these trypsinogen genes contain 5 exons that span approximately 3.6 kb. Further analyses revealed 2 trypsinogen pseudogenes and 1 relic trypsinogen gene at the 5-prime end of the sequence, all in inverted transcriptional orientation. They denoted 8 trypsinogen genes T1 through T8 from 5-prime to 3-prime. Rowen et al. (1996) found that only 2 of 3 pancreatically expressed trypsinogen cDNAs correspond to trypsinogen genes in the TCRB locus; T4 was denoted trypsinogen 1 and T8 was denoted trypsinogen 2 (601564). The third pancreatic cDNA, identified independently as trypsinogen 3 (Tani et al., 1990) and 4 (Wiegand et al., 1993), is distinct from the third apparently functional trypsinogen gene (T6) in the TCRB locus but related to the other pancreatic trypsinogens. Rowen et al. (1996) stated that the T6 gene is deleted in a common insertion-deletion polymorphism; if it is functional, its function is apparently not essential. Some of the trypsinogen genes are expressed in nonpancreatic tissues where their function is unknown. Rowen et al. (1996) noted that the intercalation of the trypsinogen genes in the TCRB locus is conserved in mouse and chicken, suggesting shared functional or regulatory constraints, as has been postulated for genes in the major histocompatibility complex (such as class I, II, and III genes) that share similar long-term organizational relationships. PRIVATE
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Rowen et al. (1996) mapped the gene corresponding to the third pancreatic trypsinogen cDNA by fluorescence in situ hybridization. They used a cosmid clone containing 3 trypsinogen genes. Strong hybridization to chromosome 7 and weaker hybridization to chromosome 9 were observed. They isolated and partially sequenced 4 cosmid clones from the chromosome 9 region. They found that the region represents a duplication and translocation of a DNA segment from the 3-prime end of the TCRB locus that includes at least 7 V(beta) elements and a functional trypsinogen gene denoted T9. The assignment of the PRSS1 gene to 7q35 is established by the demonstration of its sequence within the sequence of the 'locus' for the T-cell receptor beta-chain (Rowen et al., 1996). Since hereditary pancreatitis (167800) has been mapped rather precisely to 7q35 and since a defect in the trypsinogen gene has been identified in hereditary pancreatitis, the assignment of the trypsinogen gene can be refined from 7q32-qter to 7q35. 

Whitcomb et al. (1996) stated that the high degree of DNA sequence homology (more than 91%) present among this cluster of 5 trypsinogen genes identified by Rowen et al. (1996) demanded that highly specific sequence analysis strategies be developed for mutational screening in families with hereditary pancreatitis. This was necessary to ensure that each sequencing run contained only the 2 alleles corresponding to a single gene, thereby permitting detection of heterozygotes in this autosomal dominant disorder, and not a dozen or more alleles from multiple related trypsinogen-like genes, which would make detection of heterozygotes nearly impossible. In a family with hereditary pancreatitis, Whitcomb et al. (1996) found that affected individuals had a single G-to-A transition mutation in the third exon of cationic trypsinogen (276000.0001). This mutation was predicted to result in an arg105-to-his substitution in the trypsin gene (residue number 117 in the more common chymotrypsin number system). Subsequently, the same mutation was found in a total of 5 different hereditary pancreatitis kindreds (4 from the U.S. and 1 from Italy) containing a total of 20 affected individuals and 6 obligate carriers. The mutation was found in none of the obligate unaffected members (individuals who married into the family). Subsequent haplotyping revealed that all 4 of the American families displayed the same high risk haplotype over a 4-cM region encompassing 7 STR markers, confirming the likelihood that these kindreds shared a common ancestor, although no link could be found through 8 generations. A fifth family from Italy displayed a unique haplotype indicating that the same mutation had occurred on at least 2 occasions. The G-to-A mutation at codon 117 created a novel enzyme recognition site for AflIII which provided a facile means to screen for the mutation. As with the obligate unaffected members of the pancreatitis kindreds, none of 140 controls possessed the G-to-A mutation as assayed by the lack of AflIII digestion of the amplified exonic DNA. 

Ferec et al. (1999) studied 14 families with hereditary pancreatitis and found mutations in the PRSS1 gene in 8 families. In 4 of these families, the mutation (R117H; 276000.0001) had been described by Whitcomb et al. (1996). Three novel mutations were described in 4 other families (276000.0003, 276000.0004, 276000.0005). PRIVATE
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Sahin-Toth et al. (1999) studied the roles of the 2 most frequent PRSS1 mutations in hereditary pancreatitis, R117H and N21I (276000.0002). They stated that the R117H mutation is believed to cause pancreatitis by eliminating an essential autolytic cleavage site in trypsin, thereby rendering the protease resistant to inactivation through autolysis. Sahin-Toth et al. (1999) demonstrated that the R117H mutation also significantly inhibited autocatalytic trypsinogen breakdown under Ca(2+)-free conditions and stabilized the zymogen form of rat trypsin. Taken together with findings demonstrating that the N21I mutation stabilized rat trypsinogen against autoactivation and consequent autocatalytic degradation, the observations suggested a unifying molecular pathomechanism for hereditary pancreatitis in which zymogen stabilization plays a central role. 

Sahin-Toth and Toth (2000) demonstrated that the R117H and N21I mutations significantly enhance autoactivation of human cationic trypsinogen in vitro, in a manner that correlates with the severity of clinical symptoms in hereditary pancreatitis. In addition, the R117H mutation inhibited autocatalytic inactivation of trypsin, while the N21I mutation had no such effect. Thus, increased trypsinogen activation in the pancreas is presumably the common initiating step in both forms of hereditary pancreatitis, whereas trypsin stabilization may also contribute to hereditary pancreatitis associated with the R117H mutation. 

ALLELIC VARIANTS
(selected examples) 

0001 PANCREATITIS, HEREDITARY [PRSS1, ARG117HIS]

The arg117-to-his mutation (R117H) was a consistent finding in all cases of hereditary pancreatitis (167800) examined by Whitcomb et al. (1996)-- a total of 20 affected individuals and 6 obligate carriers in 5 kindreds. X-ray crystal structure analysis, molecular modeling, and protein digest data indicated that the arg117 residue is a trypsin-sensitive site. The authors suggested that cleavage at this site is probably part of a fail-safe mechanism by which trypsin, which is activated within the pancreas, may be inactivated; loss of this cleavage site would permit autodigestion resulting in pancreatitis. 

Ferec et al. (1999) detected this mutation in 4 of 8 families with hereditary pancreatitis caused by mutation in the PRSS1 gene.

0002 PANCREATITIS, HEREDITARY [PRSS1, ASN21ILE ]

Gorry et al. (1997) identified a second family with recurrent acute and chronic pancreatitis (167800) showing linkage of the disease gene to 7q35; maximum lod = 3.73. Mutational screening identified a single A-to-T transversion resulting in an asn21-to-ile (N21I) amino acid substitution in cationic trypsinogen. The family with the R117H mutation (276000.0001) was identified as the S-family; the family with the asn21-to-ile mutation (N21I) was identified as the R-family. The family had been reported by Robechek (1967), who found that affected members exhibited hypertrophy of the sphincter of Oddi. They showed marked clinical improvement with surgical sphincterotomy. Comparison of 2 families showed that onset of symptoms was delayed and hospitalizations were fewer in the R-family, which contained 15 affected members. 

Chen and Ferec (2000) suggested that the N21I mutation most likely arose as a gene conversion event in which the functional anionic trypsinogen gene (PRSS2; 601564) acted as the donor sequence. This hypothesis was supported by the unique presence of isoleucine at residue 21 of the anionic gene among the several highly homologous trypsinogen genes; a single unbroken tract of nucleotides of up to 113 bp flanking the I21 residue in the anionic trypsinogen gene; and the presence of a chi-like sequence in the 5-prime proximity and a palindromic sequence in the 3-prime vicinity of the N21I mutation. Furthermore, a multiple alignment of the partial amino acid sequence of vertebrate trypsins around residue 21 indicated that N21 and I21 may represent advantageously selected mutations of the 2 functional human trypsinogen genes in evolutionary history. 

0003 PANCREATITIS, HEREDITARY [PRSS1, ARG23LYS]

In a study of 14 hereditary pancreatitis (167800) families, Ferec et al. (1999) reported an A-to-G transition at codon 23, resulting in a substitution of lysine for arginine, in 1 family.

0004 PANCREATITIS, HEREDITARY [PRSS1, ASN29ILE]

In 2 unrelated families in a study of 14 hereditary pancreatitis (167800) families, Ferec et al. (1999) reported an A-to-T transversion at codon 29 resulting in the substitution of isoleucine for asparagine.

0005 PANCREATITIS, HEREDITARY [PRSS1, 3-BP DEL]

In a single individual with hereditary pancreatitis (167800), Ferec et al. (1999) reported a 3-bp deletion (TCC) at position -28 (from ATG).
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 MALATTIE PANCREATICHE SU BASE GENETICA

Nome: FIBROSI CISTICA, MUCOVISCIDOSI

Cos'è: E’ una patologia genetica che colpisce più apparati, infatti, si manifesta con la distruzione della funzione esocrina del pancreas, di ghiandole intestinali (ileo da meconio), secrezione biliare (cirrosi biliare), ghiandole bronchiali (infezioni broncopolmonari croniche con enfisema), e ghiandole sudoripare (alti livelli di elettroliti nel sudore con loro deplezione). E’ caratteristica anche l’infertilità sia maschile che femminile.  

Ereditarietà: autosomica recessiva, il locus della malattia è 7q31.2 il gene coinvolto è CFTR, cystic fibrosis conductance regulator gene, l’anomalia genetica responsabile con maggior frequenza (55-70%) è una mutazione all’aminoacido 508 (fenilalanina) detta anche DeltaF508. Nei restanti casi sono in gioco mutazioni diverse (più di 400). La mutazione colpisce un trasportatore di membrana del cloro delle cellule epiteliali. 

Frequenza: La frequenza è nella razza caucasica del Nord America e del Nord Europa di 1/2000-3000 nati vivi, meno frequente (1/17000 e 1/90000) nella razza nera e gialla. La frequenza del gene in forma eterozigote nella popolazione è di 4-5%. Una frequenza alta è stata trovata anche tra le popolazioni Amish americane, con una frequenza genica di 0,042. In Italia l’incidenza è di circa 1/2000, con un aumento tra i cugini di 2° e 3° forse dovuta all’alta percentuale di matrimoni tra consanguinei. La frequenza del gene nella popolazione è di circa 0,25. 

Difetto (clinica): I difetti gastrointestinali da rilevare sono: ileo da meconio, insufficienza pancreatica e malassorbimento, epatopatia, colelitiasi, occlusione e subocclusione tardive, prolasso rettale, reflusso gastroesofageo, patologia gastroduodenale. 

Messaggio del medico alla famiglia: la probabilità di avere un figlio malato è del 25% se entrambi i genitori sono portatori.
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Nome: IPERCALCEMIA IPOCALCIURICA FAMILIARE (IPERCALCEMIA FAMILIARE BENIGNA) FHH 

Cos'è: è una malattia autosomica dominante, è una variante di iperparatiroidismo che si presenta con un ipercalcemia asintomatica, FHH evolve fino ad un’aumentata secrezione di PTH tuttavia non c’è una crescita della ghiandola paratiroide. In poche parole è coinvolta un’alterata sensibilità della ghiandola Paratiroide al calcio sierico, con un’abnorme risposta secretoria di paratormone, che porta ad un’elevazione del calcio sierico e ad un aumentato riassorbimento del calcio sierico. Il sensore al calcio (CASR) è una G proteina strettamente legata ai canali del calcio. Sono state identificate numerose mutazioni di tale proteina.

Ereditarietà: il locus coinvolto è 3q13.3-q21, che codifica per il calcium-sensing receptor (CASR) detto, le mutazioni aboliscono del tutto la funzione del recettore, la malattia si trasmette in modo autosomico dominante.  

Frequenza: rara 

Difetto (clinica):l’apparato gastrointestinale è coinvolto perché uno dei problemi clinici che comporta tale malattia è la pancreatite. Ci può essere un a iperplasia primaria delle paratiroidi, nefrolitiasi e ulcera gastrica (queste ultime due caratteristiche non sono molto comuni). Associato all’ipercalcemia c’è anche ipermagnesiemia , così come all’ipocalciuria c’è anche una ridotta escrezione di magnesio.

Messaggio del medico alla famiglia: se un genitore è malato eterozigote la possibilità di avere figli malati è del 50%, se invece il genitore è un malato omozigote la possibilità è del 100%

 Aida, K.; Koishi, S.; Inoue, M.; Nakazato, M.; Tawata, M.; Onaya, T. : Familial hypocalciuric hypercalcemia associated with mutation in the human Ca(2+)-sensing receptor gene. J. Clin. Endocr. Metab. 80: 2594-2598, 1995

Bai, M.; Janicic, N.; Trivedi, S.; Quinn, S. J.; Cole, D. E. C.; Brown, E. M.; Hendy, G. N. : Markedly reduced activity of mutant calcium-sensing receptor with an inserted Alu element from a kindred with familial hypocalciuric hypercalcemia and neonatal severe hyperparathyroidism. J. Clin. Invest. 99: 1917-1925, 1997

Nome: PANCREATITE EREDITARIA, PCTT

Cos'è: sindrome ereditaria che colpisce il pancreas. Si può presentare come una pancreatite acuta. 

Ereditarietà: locus coinvolto è 7q35, le mutazioni sono di tipo autosomico dominante, e coinvolgono il PRSS1 che è cationic trypsinogen gene le mutazioni consistono nella diminuita capacità della proteina di inattivare il tripsinogeno. Si è trovata anche una certa associazione alla mutazione del gene della Fibrosi cistica CFTR (3), e in un inibitore della tripsina pancreatica detto Kazal type 1 (SPINK1) che mappa  a livello del Chr.5 (2).

Frequenza: sono state documentate più di 50 famiglie fino al 1994(1)

Difetto(clinica): si può avere sia pancreatine che cancro. La malattia insorge nelle prime due decadi di vita, età media 20 anni. La malattia caratterizzata da gravi attacchi di dolore addominale, febbre e marcata elevazione dell’amilasi. Ci può essere steatorrea e calcificazioni pancreatiche. Diabete mellito e pseudocisti. 

Messaggio del medico alla famiglia: se un genitore è malato eterozigote la possibilità d’avere figli malati è del 50%, se invece il genitore è un malato omozigote la possibilità è del 100%
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Nome: IPERLIPOPROTINEMIA TIPO I E II 

Cosa sono: ambedue sono deficit genetici di proteine coinvolte nel metabolismo dei grassi: nel primo caso c’è un deficit d’idrolisi dei trigliceridi che risulta in una iperlipidemia, nel secondo caso è coinvolto un cofattore della LPL.

Ereditarietà:. Ambedue le malattie sono autosomiche recessive, nel tipo I il locus coinvolto è 8p22, che codifica per la lipoproteinlipasi, nel tipo 1 b il locus è 19q13.2 che codifica per l’apolipoproteina CII.

Frequenza: rare

Difetto (clinica): pancreatite la sindrome si presenta con attacchi di dolore addominale, epatosplenomegalia, xantomi eruttivi e lattescenza del plasma. In eterozigoti si ha solo iperlipemia e attività della LPL diminuita.
Messaggio del medico alla famiglia: la probabilità di avere un figlio malato è del 25% se tutti e due i genitori sono portatori

Nome: SINDROME DI MELAS (MITOCHONDRIAL MYOPATHY, ENCEPHALOPATHY, LACTIC ACIDOSIS, AND STROKELIKE EPISODES) 

Cos’è: questa malattia è un’encefalomiopatia mitocondriale multisistemica che inizia in età infantile dopo un parto e un primo sviluppo normale. 

Ereditarietà: in questa malattia è colpito il DNA mitocondriale che codifica per il tRNA mitocondriale per la leucina (Leu-UUR)

Frequenza: rara 
Difetto (clinica): pancreatiti ed episodi di vomito

Messaggio del medico alla famiglia: la malattia è trasmessa solo dalla madre, sia a figli maschi che alle  figlie femmine. Ci si dovrebbe attendere che tutta la progenie di una donna malata sia affetta. 

Kobayashi, Y.; Momoi, M. Y.; Tominaga, K.; Shimoizumi, H.; Nihei, K.; Yanagisawa, M.; Kagawa, Y.; Ohta, S.: Respiration-deficient cells are caused by a single point mutation in the mitochondrial tRNA-leu (UUR) gene in mitochondrial myopathy, encephalopathy, lactic acidosis, and strokelike episodes (MELAS). Am. J. Hum. Genet. 49: 590-599, 1991. 

Mosewich, R. K.; Donat, J. R.; DiMauro, S.; Ciafaloni, E.; Shanske, S.; Erasmus, M.; George, D.: The syndrome of mitochondrial encephalomyopathy, lactic acidosis, and strokelike episodes presenting without stroke. Arch. Neurol. 50: 275-278, 1993. 

Nome: PEARSON MARROW-PANCREAS SYNDROME, SIDEROBLASTIC ANEMIA WITH MARROW CELL VACUOLIZATION AND EXOCRINE PANCREATIC DYSFUNCTION

Cos’è: è un’altra malattia associata con la delezione di DNA mitocondriale 

Ereditarietà: anche questa è una malattia trasmessa con modalità mitocondriale, c’è un’estensiva alterazione del DNA mitocondriale, con il coinvolgimento di un cluster di geni.

Frequenza: rara

Difetto (clinica): anemia sideroblastica e insufficienza del pancreas esocrino, ed endocrino infatti segue nel tempo il Diabete Mellito.

Messaggio del medico alla famiglia: la malattia è trasmessa solo dalla madre, sia a figli maschi che figlie femmine. Ci si dovrebbe attendere che tutta la progenie di una donna malata sia affetta
Superti-Furga, A.; Schoenle, E.; Tuchschmid, P.; Caduff, R.; Sabato, V.; DeMattia, D.; Gitzelmann, R.; Steinmann, B.: Pearson bone marrow-pancreas syndrome with insulin-dependent diabetes, progressive renal tubulopathy, organic aciduria and elevated fetal haemoglobin caused by deletion and duplication of mitochondrial DNA. Europ. J. Pediat. 152: 44-50, 1993. 
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Nome: WOLMAN DISEASE, LYSOSOMAL ACID LIPASE DEFICIENCY

Cos’è: fa parte delle malattie d’accumulo lisosomiale in particolare le leucodistrofie, l’enzima mancante è la lipasi acida, il materiale accumulato sono esteri del colesterolo e trigliceridi, colpisce per lo più l’età infantile.
Ereditarietà: si trasmette in maniera autosomica recessiva, il locus coinvolto è 10q24-q25, che codifica per una Lysosomal acid lipase (LIPA, or LAL)

Frequenza: rara

Difetto (clinica): ritardo mentale lieve, epatosplenomegalia, insufficienza pancreatica e fibrosi epatica, accumuli anche nel piccolo intestino.La morte può avvenire per un grave malassorbimento dovuto al coinvolgimento intestinale. 

Messaggio del medico alla famiglia: la probabilità di avere un figlio malato è del 25% se entrambi i genitori sono portatori
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Nome: SHWACHMAN-DIAMOND SYNDROME

Cos’è e clinica: È descritta come una sindrome che comprende insufficienza pancreatica: steatorrea (simile alla fibrosi cistica del pancreas ma con elettroliti nel sudore normali e senza difficoltà respiratorie) e pancitopenia (leucopenia, anemia, pancitopenia). Da altri autori è stata descritta come una lipomatosi congenita del pancreas. Altre alterazioni che la caratterizzano sono la disostosi metafisaria . La sintomatologia si manifesta verso il 1° e 2° anno di vita. Si può sviluppare nel tempo anche una leucemia monoblastica.

Ereditarietà: non ben determinata si pensa ad autosomica recessiva (1-2).

Frequenza: rara

Messaggio del medico alla famiglia: la probabilità di avere un figlio malato è del 25% se entrambi i genitori sono portatori
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2. Ginzberg, H.; Shin, J.; Ellis, L.; Morrison, J.; Ip, W.; Dror, Y.; Freedman, M.; Heitlinger, L. A.; Belt, M. A.; Corey, M.; Rommens, J. M.; Durie, P. R. : 

Shwachman syndrome: phenotypic manifestations of sibling sets and isolated cases in a large patient cohort are similar. J. Pediat. 135: 81-88, 1999. 

ANOMALIE DELL’ESOFAGO SU BASE GENETICA 

Nome: LEIOMYOMATOSIS, ESOPHAGEAL AND VULVAL, WITH NEPHROPATHY, DIFFUSE LEIOMYOMATOSIS WITH ALPORT SYNDROME; DL-ATS

Cos’è: è una sindrome ereditaria che è caratterizzata da una diffusa leiomiomatosi con la sindrome d’Alport

Ereditarietà: il locus coinvolto è Xq22.3, dove è codificato il collagene tipoIV A-6, trasmissione di tipo X linked. La mutazione caratteristica è una delezione di 2 geni contigui: COL4A5 che è mutato nella sindrome di Alport e COL4A6 che probabilmente regola la differenziazione e la morfogenesi dei muscoli liscio.

 Frequenza: rara; la sindrome di Alport ha un’incidenza di circa 1/10000.

Difetto (clinica): leiomiomatosi esofagea e gastrica.I sintomi esofagei appaiono all’età di 30 mesi. Ci può essere disfagia e vomito postprandiale di materiale indigerito.

Messaggio del medico alla famiglia: è una forma X linked dominante a penetranza variabile: se il padre è malato, quasi tutte le figlie femmine saranno malate (circa 100%) e tutti i maschi sani (0%). Se la madre è malata ed eterozigote avrà il circa 50% di figli malati. Se la madre è malata omozigote avrà circa il 100% di figli malati.

Nome: EPIDERMOLYSIS BULLOSA DYSTROPHICA, HALLOPEAU-SIEMENS TYPE; EBR1
Cos’è: è una patologia dei tessuti connettivali, in cui cute e mucose rispondono in modo abnorme a piccoli traumi, questo tipo di epidermolisi bollosa coinvolge soprattutto il derma.

Ereditarietà: è autosomica recessiva il locus coinvolto è 3p21.3 che codifica per collagene tipoVII A-7, un componente importante delle fibrille di ancoraggio del collageno tipo I e di altri tipi di collagene del derma alla lamina basale. 

Frequenza: rara; l’EB in USA ha un’incidenza di 1/50000.

Difetto (clinica): Può presentarsi alla nascita o nella prime infanzia , mani, piedi, gomiti, ginocchia sono i punti più colpiti. Le bolle si sviluppano anche sulle superfici mucose come congiuntiva e cornea. Il coinvolgimento delle mucose può portare a stenosi e perforazioni esofagee. A livello delle superficie cutanee si possono sviluppare anche carcinomi spinocellulari.

Messaggio del medico alla famiglia: la probabilità di avere un figlio malato è del 25% se entrambi i genitori sono portatori
