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Analysis of peroxisomal disorders from the structure of GPI anchors

Kanzawa, Noriyuki
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Many proteins are anchored by a glycosylphosphatidylinositol (GPI) to the cell
surface. GPl is synthesized from phosphatidylinositol (Pl). Most Pls are diacyl form, whereas majority of
mammalian GPI-anchored proteins (GPI-APs) have alkyl-acyl Pls. | determined that peroxisomal pathway is
essential for production of alkyl-acyl form GPIs. | predicted that peroxisomal pathway generate alkyl
donor of lipid remodeling, and I tried to identify the remodelase and analyze mechanisms.

A defect in the alkyl-phospholipid biosynthesis causes peroxisomal disorders, and these are lethal
genetic diseases. These patients are defective in alkyl-acyl form GPls, and absence of the alkyl-acyl
form of GPI-APs might account for some of the complex phenotypes of peroxisomal disorders. Although
functional importance of the alkyl-acyl form of GPI-APs is yet to be determined, I am currently testing
the possibility that the lack of alkyl-acyl form GPI-APs contributes to some of the symptoms.



B X C—19, F—19, Z—19 @)

1. WFSEBHA YW DT =

s 7 ORERZEM OO L DIz, 7
Vay VKA TZ7F VN0, b—L (GP
1) 7o h—LMEEn 2 HERE C X &0
HBH, GPIT U HI—iE, v~/ —R T
aIv -z FZ ) —ATIV BB L2
AKONEN#EEFESOR AT 7 F PN A )2 b
—)L (P1) BMEALEEEETHD, GP 1
T —TIDORE S N, Z T ED
CRUBMIZGP I TV =0, PID2AK
ORI S s 7 REETT v h
— XN, 7 PEMEEINDE~YAL 7T KA ALV
WWRTELTWS, GP I 7y h—i3/ MakT
CTUNFIOP I WHAESREIND N, Fx
DOHFEZEEILZ. GP I 7 v —EARDY]
HORT v T TOT NN T LV LT
UNBISNEEVET Y U IINRRID IR
W& L, UL, GP I 7 v —DIEER
DEEHBRTIBBIIEZTHON TR,
Fr It 0EMpEEs “VETL—R” L L
TAI ) —= T %4771,

k New Enzyme ?
2
0 N 0
) N

®\ + P —) ®

Diacyl form GPI Alkyl-acyl form donor Alkyl-acyl form GPI

Predicted mechanism of lipid remodeling in GPI biosynthesis
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Figure 1. RT-PCR to
confirm KO cell lines
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Figure 2—a. Fatty chain profiles of Pl moiety in GPI-APs
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Figure 3. Alkaline treatment of GPI
intermediates derived from KO cells

T U MR OER 2RI T, L LR S,
EER IR NI T B 72 EORBEN T,
v 7T U MIOERIXTE ot 1
KNEEZLNTWDHIREAEBKD XA D
A T, B#HTDKEERN L 0B ICREE
X OVEA RO HIH %2 = 17 T 5 Al REME A3 7R
wahiz,

(AFE) ARFEMENICY BT L —R &E %
TWEBEEER O/ v 7 77 Mok
Hicgzh Lz, LaxL, UET L — A fEfE
f5vo 7 v 77T Mildix, T ARIOG
PIT7 U H—DHREHTHEBZ TN,
TIFRNLTIUFIOGP 17 v —08h
DN, F—#IETD /) vy 7 X7 DYv
AT LTI TIA OGP I T v hH—D
AHEAK LTV, WEOENE LT,
v 77U MEHICHE P TZRRNREL, %
DORNCRBEANA T = A BIEHAL L7z 2 &2
RIS, £/ v/ T U MR TIE, 7
FA=O—FUDERREOHEMN AL
177 T 2A~wa—~ U TAEEN TOEEIN S
Mo TELT, TORENR~LFFT Y — A
WORNTHD L ENTE, SRF—F
he LeBIiaFOBRELEFEMICHRETT 5 2
T, AR =R EOBEELY RV
B AREMER B D,

5. FRBRIMIE
(WFZEiREE ., WFIE 3 K OSEEERF 703 1
1T TR

(FoxnE) Gt2#H)

1) % #i1T, Glycolipid biosynthesis and
GPI anchor biosynthesis, Z 1 O [a] [E[FE £
ZARaI T AR LA (201446 H
23-26H LEREN HEFE K7L
B[

2)4 e 1, BEE KA, FE BT1,
MY FAT L, BIE BEF 1, KT #muvl
(1 KIERFGEF 70T 4 TH%E R
X — < AR, 21LMKF - e L
), GP I 7y a—8% X7 ORIk
WEECBD G P 1 UIKIE#EEPGAP 6,
8 7Tl HAREMFAKRES (2014410

A15-180 SUBREAUR s
)

6. I

(1) BRIk

M #9T (KANZAWA, Noriyuki)

KRR - EWIRARZERT - FREBh . (%
2]))

geE s 40452461



