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Dysfunction in human disease
Hermansky-Pudlak syndrome (HPS)
MEDNIK syndrome
Hereditary spastic paraplegias (HSP)

Progressive cerebral cerebellar atrophy (PCCA)
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The Endomembrane System
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Protein Coats in the Endomembrane System
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Adaptor Protein (AP) Complexes
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Coatopathies
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What is the Physiological Role of AP-3?
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BLAST Search Identifies Garnet As Drosophila AP-3 6

>0i]|24641854 | ref|NP_524785.2] garnet CG10986-PB [Drosophila melanogaster]

gi]22832217]|gb]AAF48307.2] CG10986-PB [Drosophila melanogaster]

Length = 1034

Score = 912 bits (2358), Expect = 0.0

Identities = 497/848 (58%), Positives = 609/848 (71%), Gaps = 49/848 (5%)
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AP-3 Defects in Drosophila Pigmentation Mutants
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AP-3 Defects in Drosophila Pigmentation Mutants
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Could Mutations in AP-3 Cause Pigmentation Defects in Humans?
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Hermansky Pudlak Syndrome Gene (HPST)

Hermansky-Pudlak syndrome (HPS) (MIM 203300) is a very rare
tvpe of albinism, but two isolated populations in Puerto Rico and
Switzerland, provided an opporiunity to map one of the HPS loci
(HPST) o chromosome 10g23, %% Both mapping strategies were
based on a common founder for the mutated gene in these 1wo
isolates. The syntenic murine region containg the pale ear (ep) and
rubry eve (ru), two candidate mouse models for HPS, and ep is the
niurine homologue of HPST %% The gene consists of 20 exons
and spans 30.5 kb*™ In the initial isolation of the HPST gene, a
3.6-kb wanscript was identified that encodes a T0-amino acid
protein with a size of 79.3 kDa.**™ Muiations in the 3' portion of
this gene were associated with the HPS phenotvpe, indicating that
this was the correct wranscript responsible for the HPS pheno-
type.® A second 1.5-kb wranscript of the HPSJ gene that encodes a
324-amino acid protzin was also identified.® The two cDNA
transcripts are from the same gene and result from alternative
splicing® Both wanscripts are polyadenylated, and contain
transmembrane domains and a putative melanosomal localization
signal. The 3.6-kb transcript codes for a ransmembrang protein
containing two ransmembrane domains, where the 1.5-kb
transcript is missing the wansmembrane domain in the carboxy
end of the protein. There are no homologies between the putative
HPS! gene product and known proteins and its function are
currently unknown. Initial analysis using confocal immunofiuor-
escence has shown a cvioplasmic and membrane-associated
distribution of the protein, suggesting a soluble and nonsoluble

The Metabolic and Molecular Bases of Inherited Disease

Hermansky-Pudlak Syndrome (HPS)

and has been identified as a Ivsosomal wrafficking regulator
(LYST). This would explain the abnormal trafficking of melano-
genic proteing found in the melanocyies. Several mutations in the
mouse have been described. ™ The bg'! is a 5-kb deletion at the 3
end of the gene that disrupts three exons, which would result in a
truncated protein with probable splicing abnormalities as well. The
bg* ! mutation has a drastically reduced level of transcription, due
io a 116-bp insertion of a LINE] sequence in the coding region
producing o truncated protein,™® The bg¥ allele has a nucleotide
substitution of a C to T at bp 2027, producing a nonsense mutation
that is pradictad to lack 1442 amino acids. 3™

Ocular Albinism (OA1) (MIM 300500)

The ocular alhinism type 1 gene (0A 1, Mettleship-Falls X-linked
OA) maps to chromosome Xp22,%%%¢ Both the human (OAT) and
the murine (Moal) genes have been isolated -8 In humans, the
OA] gene is divided into 9 exons within a 40-kb region™" The
gene codes for a protein of 424 amino acids that contains several
putative transmembrane regions 310 The amino acid sequ-
ence does not share identity with any known proteins and its
function is unknown. The gene is expressed almost exclusively in
the retinal pigment epithelium™” and cutanecus melanocytes, ™"
and at a much lower level in the brain and adrenal tissues ™7
Although the clinical manifestations involve primarily the eve, the
protein is a membrane glycoprotein localized o the melanosome
in ocular and cutaneous melanocyies, indicating OAl is really a
type of OCA with changes in the eye and skin melanocytes, ™"
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Hermansky-Pudlak Syndrome (HPS)

« Autosomal recessive disorder
e Oculocutaneous albinism
Abnormal melanosomes
* Prolonged bleeding
Absence of platelet dense granules
e Fibrosis of the lungs, inflammatory colitis
Abnormal lung lamellar bodies, ceroid lipofucsin in

macrophages



William Gahl and Colleagues (NICHD/NHGRI)




HPS Patients
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Signal-Mediated Sorting of Tyrosinase by AP-3
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AP-3 Sorts Tyrosinase to Melanosomes
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Heterogeneity of HPS

Photos Courtesy of Bill Gahl



Human HPS Types
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HPS4
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Human and Mouse HPS Types

HPS1 Pale ear
HPS2 Pearl
HPS3 Cocoa
HPS4 Light ear
: HPS5 Ruby eye-2
Photo Courtesy of Bill Gahl HPS6 Ruby eye
HPS7 Sandy
HPS8 Reduced pigmentation
HPS9 Muted
HPS10 Mocha
Cappuccino
Pallid
Subtle gray

Gunmetal
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Biogenesis of Lysosome-Related Organelles Complexes (BLOCs)
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BLOC-One-Related Complex (BORC)
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BORC Couples Lysosomes and SVPs to Kinesins
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Does BLOC-1 Couple Melanosomal Carriers to Kinesin?
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Conclusions

AP-3 is involved in the biogenesis of lysosome-related
organelles in flies, mice and humans

Mutations in AP-3 are the cause of Hermansky-Pudlak
syndrome type 2

AP-3 mediates the sorting of tyrosinase from
endosomes to melanosomes by recognition of a
dileucine sorting signal

BLOC-1, BLOC-2 and BLOC-3 are novel components
of a molecular machinery for the biogenesis of
lysosome-related organelles



Conclusions

BORC couples lysosomes and SVPs to kinesins

BLOC-1 may act in a similar manner to couple
melanosome-bound carriers to kinesins
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