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Domain of Ceramide Kinase
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Sphingolipids are now recognized as bioactive molecules
that regulate a number of signaling pathways involved in
controlling cell development, differentiation, activation and
proliferation. One sphingolipid metabolite recently proposed to
be a signaling lipid, ceramide 1-phosphate (C1P), is generated
from ceramide (Cer) by the action of ceramide kinase (CERK).
In fact, signaling roles have been examined for both C1P and
CERK by several groupé, including fny laboratory. C1P has been
reported to have mitogenic effects and to mediate arachidonic
acid release in response to interleukin-18 and a calcium
ionophore. Additionally, CIP was shown to induce the
translocation of cytosolic phospholipase A2a (cPLA2a) to the
Golgi apparatus and to directly interact with cPLA2 o in vitro.
CERK was found to be involved in phagolysosome formation in
polymorphonuclear leukocytes and in liposome fusion. More
recently, my laboratory reported that CERK is a mediator of
calcium-dependent degranulation in mast cells. CERK was
originally cloned by its sequence homology to sphingosine
kinase (SPHK). The N-terminus of the CERK protein
encompasses a sequence motif known as a pleckstrin homology
(PH) domain, which is conserved only in CERK and not found in
the SPHKs. However, little is known regarding the functional
roles of this domain in CERK.

In this study, I have demonstrated that the PH domain of
CERK is essential for its subcellular localization and for its

enzyme activity. The deletion mutant of the PH domain
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significantly reduced the ability of CERK to localize in the
plasma membrane. In vitro lipids binding assays revealed that the
PH domain of CERK shown high affinity for
phosphatidylinositol 4,5-bisphosphate PI(4,5)P,  Additionally,
CERK containing the intact PH domain was translocated with the
plasma membrane, and the CIP formation was increased in
response to hyperosmotic stress. However, the deletion of the PH
domain failed. Using site-directed mutagenesis, I have further
determined that Leu10 in the PH domain has an important role in
CERK activity. Replacing this residue with a neutral alanine or
isoleucine, caused a dramatic decrease in CERK activity to 1%
and 29%, respectively, compared to CERK, but had no effect on
substrate affinity. Therefore, my study presented here suggests
that the PH domain of CERK is not only indispensable for its
activity, but might also act as an allosteric regulator of CERK.
Furthermore, my study provides evidence for the novel insight
that the PH domain of CERK is crucial for the plasma membrane
localization of the enzymes and its phosphorylating activity.

-~ 809 —



FN R LEEDEER
&k HE EFE W 2
WAk B E BE E

B & BEE #/0 £ —
B & Bi#dg ®W & M E

2 h X E 4
Functional Study of the Pleckstrin Homology
Domain of Ceramide Kinase

(€9 I FFF =¥ PH F X4 ¥ OBEERAT)

AT 4 IEROMEANTHL >V FIVEER EICBITHEEPREMEER SHIT
BoT&Ek, TORNTHBRAT 4 AP oFF—FOL o THELNIRBENMTHDIX 74 >
221 -V VBREOSEEAMNBERASMIENEZEbHY,. EEAOKARREEEDT
EHINTWS, B, TORT4 IV oFF—VEREUD-2HOBERFF—F0—D
THB D ESIRFF—EMNro—=Fahi, ELTEII RFF—VELEDOEYTHZ L
SIR1-YU VB (C1P) BEHMEOHRFEMBICK 2B RIEOFERLICE > THY TH
ETHBILMNEPRBOMATHSMCINE, LALREETES I RFF—HoEHEL
WEOSMBANRESTEBIS<TATH £, I3 FFF—VYRRMOBRFFI—ETHS
A7 42T 0FF—FELbEREOQOS—OFN C1-C5 HBRAAEF->TBY., £ORMA
T ATP RPEBLOHESBIUMBERZITOTVREEZISNTWVS., EEESI RFF—F
BA74 232 0FF—EIRELTEW N XEEFANZ2FELTED, To—HiiInb s
Pleckstrin Homology (PH) K X > #&Eh 5, BEEFEIIOLT I REF—FickENKC
FHETS PH RAA D, BROBEHMECREROELLICBIIZ2RFOMAZERL, UT
DESTBRERER .

ETHE—IZ, E5IRFF—ED PH RAAMRBERGEZERNTIZLITL > THEK
BIZDORAS OMBRVMERBICEHTADICBATHZ I LERVWELE, BIZ in vitro
DHREEBRMSELII RFF—FREBEEIDA /NI VEBREHEET I, LoD}
PI4,5)P2 LOHWENBRATHD I L2RANELE, BEiCHEE®mRBEFNT 2 MK
PI(4,5P2 S ERMPZAZZLEBAENTNSY, ZORMICHEST PH RAS V2R RER
DI RFF—VIIMREICBTT 3, PH RBETRIESTARShTHREEICE EE
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BT EEHLNMILE. TO#HRIL in vitro OREEROER LD ET, in vivo Bl GBI
NTHEII RFF—FITED PH KA 2N L THIBIEICEET 5 PI4EP2 LEATS
ZERLKo THEBTTA LMD TERINRENE., ThETHASNTWS PH KA1
BHEY NI TIX PH RAA I FDEHLICHEEEZI D2 EMA5NTBY, £ THH
#13. PI4,5P2 & PH RAA COBRESEICRETREZEALY, BREHTODBOIRE
LY, ®-T, CORBREII RFF—YOMIERBT, BEEESICEVWLTEERR
FIERLLTVWARIEMHEEN:, COBRIIESI RFF—VEFOEMTHS CIP 28,
e OBRHZRET 52 &, bbb, MIEMEBEKO fusion IZBlh>TWVW3B I &
EBZDLBOTEBEVRTHELELS.

B2, FHERES I RFF—FOEHEIZIE N RKMD PH RAL izBE LBz
B N K0S 1 0BEHOT7 I/ ERERBO TEERREERLL TR L%, B4 D
site-directed RIBZREZEAL, TNSOBREEEZEDILICL>THSMI L, B
BIDOERICBNWT, 10BEOO1 > (Leulld) 27522014V DO4 T IEBLER
TEMRIIEAL.ROED, ¥PITHMSTIEERAVELE, CTORREHBEIRELD
REBRMEOBLOTHDHEEEE ALY, BRETOLDIIHEEZZ T RN EANRE
N, VUAINRIEOBEABENOHEN BRI TR INE. LALZOEMBBRHICIE X &
TR EREEMFNRABAUIRTHD, HHEBILOEDEI O NIBOKEREROE
FITHROMATNS,

FRmELUTHAER, TATH EEIIRFF—FD PH RAA OBENTDWTH
L. PH FAA AHIRRBED Pl(4,5P2 L DfE&EMN LT, MMM fusion OB Z MM
BITL, TITCIP 2RFTMICEATH I E, £7520 PH RAA VICBELE1 0&BODT
A VRED, BEOERICE S THO TEERBEN BB EZRLLTVWB I 2B LM
Uk, IEHMBOBRBEIZEEDT LL¥—RiECED> TS, TOMBERT LI ¥—%
OHRBRECE>THOTEETHD, FBFED PH RAA VFDOEZBO—DDT7 I
OHIBHBREZHSHICLESEOHFEEOMEIL. TS LI-THEEEZZVICHS BOTH 3,
£o T, HEHIIEL (B OFM2RETICIIRBHEEZETIHOTHD I L20ED
7ze

— 811 —



