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Section on Intracellular Protein Trafficking

• Molecular mechanisms of protein and organelle

distribution within the cell

• Dysfunction in human disease

Hermansky-Pudlak syndrome (HPS)

MEDNIK syndrome

Hereditary spastic paraplegias (HSP)

Progressive cerebral cerebellar atrophy (PCCA)



Electron Microscopy of a Pituitary Cell
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Protein Coats in the Endomembrane System
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Adaptor Protein (AP) Complexes
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What is the Physiological Role of AP-3?
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BLAST Search Identifies Garnet As Drosophila AP-3 δ

>gi|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%)

Query: 1   MALKMVKGS-IDRMFDKNLQDLVRGIRNHKEDEAKYISQCIDEIKQELKQDNIAVKANAV 59

MALK VKG+  +RMFDKNL DLVRGIRN+K++EAKYIS CI+EIKQEL+QDNI+VK NAV

Sbjct: 1   MALKKVKGNFFERMFDKNLTDLVRGIRNNKDNEAKYISTCIEEIKQELRQDNISVKCNAV 60

Query: 60  CKLTYLQMLGYDISWAAFNIIEVMSASKFTFKRIGYLAASQSFHEGTDVIMLTTNQIRKD 119

KLTY+QMLGYDISWA FNIIEVMS+S+FT KRIGYLAASQ FH  ++++MLTTN IRKD

Sbjct: 61  AKLTYIQMLGYDISWAGFNIIEVMSSSRFTCKRIGYLAASQCFHPDSELLMLTTNMIRKD 120

Query: 120 LSSPSQYDTGVALTGLSCFVTPDLARDLANDIMTLMSHTKPYIRKKAVLIMYKVFLKYPE 179

L+S +QYD GVAL+GLSCF++PDL+RDLANDIMTLMS TKPY+R KAVL+MYKVFL+YPE

Sbjct: 121 LNSQNQYDAGVALSGLSCFISPDLSRDLANDIMTLMSSTKPYLRMKAVLMMYKVFLRYPE 180

Query: 180 SLRPAFPRLKEKLEDPDPGVQSAAVNVICELARRNPKNYLSLAPLFFKLMTSSTNNWVLI 239

+LRPAFP+LKEKLEDPDPGVQSAAVNVICELAR+NPKNYL LAP+FFKLMT+STNNW+LI

Sbjct: 181 ALRPAFPKLKEKLEDPDPGVQSAAVNVICELARKNPKNYLPLAPIFFKLMTTSTNNWMLI 240

Query: 240 KIIKLFGALTPLEPRLGKKLIEPLTNLIHSTSAMSLLYECVNTVIAVLISLSSGMPNHSA 299

KIIKLFGALTPLEPRLGKKLIEPLTNLIHSTSAMSLLYEC+NTVIAVLIS+SSGMPNHSA

Sbjct: 241 KIIKLFGALTPLEPRLGKKLIEPLTNLIHSTSAMSLLYECINTVIAVLISISSGMPNHSA 300

Chean Eng Ooi



Drosophila Pigmentation Mutants
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Sections of Wild-Type and Orange Eyes
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Could Mutations in AP-3 Cause Pigmentation Defects in Humans?
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Hermansky-Pudlak Syndrome (HPS)

The Metabolic and Molecular Bases of Inherited Disease
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Hermansky-Pudlak Syndrome (HPS)
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Hermansky-Pudlak Syndrome (HPS)

• Autosomal recessive disorder

• Oculocutaneous albinism

Abnormal melanosomes

• Prolonged bleeding

Absence of platelet dense granules

• Fibrosis of the lungs, inflammatory colitis

Abnormal lung lamellar bodies, ceroid lipofucsin in 

macrophages



William Gahl and Colleagues (NICHD/NHGRI)



HPS Patients

Photos Courtesy of Bill Gahl
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Mutations in β3A in HPS-2
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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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Human and Mouse HPS Types

Photo Courtesy of Bill Gahl

HPS1 Pale ear

HPS2 Pearl

HPS3 Cocoa

HPS4 Light ear

HPS5 Ruby eye-2

HPS6 Ruby eye
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Biogenesis of Lysosome-Related Organelles Complexes (BLOCs)
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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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