g a4 diAbES A3 E A1 %, pp58~61, 2003

Intracellular Vesicular Traffic®} Lysosomal
Targeting : Lysosomal Hydrolase® Z3°]1}
Trafficking®] °]33 338 AZ}S FH2E

3

=]

|

—

M =
RE AXEs AERe 87 52 AXHe dsu
Y 24, =d4E4E dLste #Ao] sy, 5

3] eukaryote MEE-E endocytosisZte FAHS F3
IEAERS FrVIE st 27 2a% EES
lysosomeol &AA EaE HAYPA7)7|1= gt o] 3}
A& biosynthetic-secretory pathway4 endocytosis
pathway & %3 H2=ed olzid #AL AYs] =
A5z god HAEWY traffic jamolyt ZEd wig
2 A% FEHAY L AL F A3, olHT
Folle 229 oS xHstd ZAx AEA W2
o o

2
o= ™ )J\
Are) We T BAHA I moks 71EH
oo & olFo] feu, ME AT 2R 48
o] ko] o3 o] F H wWgo]l HFA & WwHgoem

w7tz gloh o] slmelME MEQ] intracellular ve-
sicular traffic®} lysosomal targeting® 4 1 7]z}
S AHHET ole} AA|EE ALEe] AFo] oA o]
2 5 dx dFdE 5+ e Ao ds] xsfstna
=2

o2

Intracellular vesicular traffici}
lysosomal targeting

4 o)
3z e AL W g 7jBez olFsdor sy o
22 vesicleES AHESHE Ro] &
Sallof & BAxo s zzts)

&
o
2
X
=
H
i

N

97 gk £F o

Bosta o) soje dolstetwa

ﬂ.

7] Y8lME 2 vesicledl| #le)FE(tagging)’} B3
o]+ vesicle £HY coat ©HS o] &ttt olg o
o]l ZF 3= clathrin, COPI, COPII $°] ¥¢&#A 2
o, o] #4o] SNARE w#oju} Rab @o] H &gt
PM Aol izt F2lo] 2 & 3l

olg} A wle] 3+E YA E Lys-Asp-Glu-
Leu 59 opn|x2t wjgs EAo® st od I
receptor’} B2 E dl o]& FalA ZF widd &9
35y AR o] Aggo] o] Fojk(Fig. 1:
cited from Molecular biology of the cell, Albert
Johnson Lewis Raff Roberts Walter, 4th edition).

Lysosome2=Z 7= CHH9| trafficking

Lysosome< hydrolytic enzyme& 401% o] X
gate stoz B 49 7|BoE AEWY TEAE
Ae Reste 7BoR AEAZAANE X ¥
A€ FAANIIAY 344 (homeostasis) Aol F
3 7]@olth. Lysosomeo] EAste Aoz ¥zl

acid hydrolase© protease, nuclease, glycosidase,

2o

lipase, phospholipase, phosphatase, sulfatase 5©°]
a8 o, o] BE FAEL pH 509 H
Azt ol MEQFAAE 3t dHFAZA,
2 lysosome?] o] ¥l cytosollZ TA7}
wAc} sj= pH 7.2¢) #FAselME Ao AFE A
&g Aol7] Wiolrh

o] pH 509 732 lysosome°] F83}7] wiol
o2 ¢alME H+ pump’t S23Ich £ lysosome
Wel tiyEe whule I3l(glycosylation)7t Bo] =
o] QlojA o] JA) kR 9] SR AZE I QT

Hr o2l

_58v



— 7 % 7 :Intracellular Vesicular Traffic® Lysosomal Targeting —

sacratory |
protein

empty

KDEL
raceptor
KOEL receptor
protein
A}
ER resident
protain
81
Fig. 1

Tol|A s Aol ZHg9 Tk
M & de 54 F9 sU4EA endoplasmic
reticulumoll A 23 F o] Golgi apparatusolA] w}A]
9 &Fo] Fr)

33t 2577 9=, N-linked glycosylation®}
O-linked glycosylation®] 1t} N-linked glycosyla-
tione F& complex oligosaccharide®} high man-
nose oligosaccharide®] ¥ Z/F % st Jeg= A
7Hath B =3dAe dgdd REvg Axsaxt
st ApAZE HA L At

a9 ¢ TREEY AExE JdekE "9e= sin
olZo] MES At ol® JFE FEvt s AL
obal G FA|nk o] FHo]
W protease 5o 93 @ &£4& B Aoy,
S 2 & signal mechanism® FUZE

ek olE F o AAS] AuEua g

Shuttle2AM2] mannose-6-phosphate
receptor?| Agtn} X|=Zf JHo| ofX|of CHaH

A7 AMERS] 27|89 o5 B3 Sl d
 MFHo7 AWEQEY olE lysosomel 29 &
dolgo 2HEg g o] BY wl$ FH|de AMlE
WA A Hoh AEF7A R YR
)& acid hydrolase Golgi apparatusE Wu7] A

9] lysosome®ll

o mannose-6-phosphate”} N-linked oligosaccha-

wvesicular
tubutar
cluster

W ’me.._...:
Cis Golgi stack
Bolgi
network

ride € £ vtz delAd Utk ol AFE man-
nose~6—phosphate(M6P)E Q12 3H= receptore] EA

E ulsle Aoz AR o]H receptorZ} EA 3}
M6P receptore 313 oligosaccharide(M6P)E Golgi
apparatus®l Al pH 65914 678 ZZAdA ATd=
g, lysosome? o s|d=+= pH 6.0 o]sholA 1
GS lysosome ZO® TolFA ®Htuh o|& pH7}
o "oJXHA lysosome ¢S ©@Holy o] EFJES
3 sle Aoz A

£ N-linked oligosaccharides= lysosome target-
ingell Rt=Al Hestw M6P7t $IX & signal
patch#l ste] AA =0 QUrh. #d Hol| o]9 And
FAEAE0] d# A=Y GLcNac phosphotransfer-
ase® AMEe FAASH Y Adddoh

M6EP receptor®} A#ste] o] F&AE= wo] ma}
A exocytosis®t A#E F dde FE A=z A
th ol X EF AL A HwS Fad AA=A
o7 dFHo7 FAlE lysosomal hydrolaseE°] 3
33 signal patch®t M6P A& 73 glow ly-
sosmeH| 2] o]Fo] 7hsd HE AAbsta vk
3 M6P independent receptor= cloning®¢] 91 A
A2 lysosomal enzyme?] ©]&3 #F#Ho] UX|qt o]
S #ajxe A T2 AzHo]

Aol T Fo)E= melanocyte®}t keratinocytedH=
T TF9 AE7F 9= melanocyte® melanin®]
+ pigmentE o] lysosomed] FZ=o] HEHAUTH

_59_



Table 1.

FrHA diAbES F3A A3 A1 3 20039 —

number Eponym MiM Chromosome major clinical enzyme deficiency glyocsaminoglycan

nuber locus manifestations affected

MPS IH Hurler 252800 4pl6.3 corneal clouding, dysostosis a -L-Iduronidase Dermatan sulfate,
multiples, organomegaly, heparan sulfate
heart disease, mental
retardation, death in
childhood

MPS IS  Scheie 252800 4p16.3 corneal clouding, stiff joints, a -L-Iduronidase Dermatan sulfate,
normal intelligence and heparan sulfate
life span

Mps IHynter(severe) 252800 4pl6.3 Phenotype intermediate a ~L-Iduronidase Dermatan sulfate,

(severe) between IH and IS heparan sulfate

MPS 1I Hunter(mild) 309900 Xq28 Dysostosis multiplex, Iduronate sulfatase Dermatan sulfate,

(mild) organomegaly, no corneal heparan sulfat
clduding; mental retardation,
death before 15 years

MPS IIIA SanfilippoA 252900 17q25.3 Profound mental deterioration, Iduronate sulfatase Dermatan sulfate,

’ hyperactivity, relatively heparan sulfat
mild somatic manifestations;
milder forms known to exit

MPS IIIB Sanfilippo B 252920 17q21 Phenotype similar to IIIA a ~N-acetyl- Heparan sulfate

glucosaminidase

MPS IIIC Sanfilippo C 252930 No Known  Phenotype similar to IIIA Acetyl-Doa : Heparan sulfate

a ~glucosaminide
acetyltransferase

MPS IIID Sanfilippo D 252940 12ql14 Phenotype similar to IIIA N-Acetylglycosa Heparan sulfate

min 6-Sulfatase

MPS IVA Morquio A 253000 16g24.3 distincitve skeletal Galacotose “-sulfatase Keratan sulfate,
abnormalities, corneal (N-acetylgalacotosamin chonodroitin
clouding, odontoid hypoplasia; 6-sulfatase) 6-sulfate
milder forms known to exist

MPS IVB Morquio B 253010 3p21.33 Spectrum of severity B ~Galactosidase keratan sulfate
as in IVA

MPS V No longer used _ - -

MPS VI  Maroteaux-Lamy 253200 5pl3-ql4 Dysostosis multoples, corneal N-Acetylgalact Dermatan sulfate
coloding, normal intelligence;  osamine 4-sulfatase
survival to teens in severe (arylsulfatase B)
form; milder forms exist

MPS VII Sly 253220 7q21.11 Dysostosis multiplex, B -Glucuronidase Dermatan sulfate,
hepatosplenomegalay; wide heparna sulfate

" spectrum of severity, chondroition 4o,

including fetal and neonatal 6-sulfates
form

MPS VIII No longer used

MPS IX 601492 3p21.2-p21.3 Periarticular soft tissue hyaluronidase hyaluronan

masses; short stature
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