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The roles of glycosphingolipids in Saccharomyces cerevisiae
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In this study, to clarify the involvement of glycosphingolipid (GSL) in
dynamics of plasma membrane proteins, a series of mutants of the yeast Saccharomyces cerevisiae in
GSL s biosynthesis was analyzed by fluorescence recovery after photobleaching (FRAP). FRAP is
a technique to study protein mobility in living cells by measuring the rate of fluorescence recovery at a
bleached region. By this analysis, | found that the mobile fraction of Hxt1-EGFP in Asur24csglAcshl
mutant remarkably decreased. Moreover, the diffusion time of Hxt1-EGFP in the mutant was slow.
These results indicate that both the extension of glycan moieties of GSL and the hydroxylation of
C4-sphingoid long chain base are necessary to maintain the rate of lateral diffusion of Hxt1-EGFP at the
plasma membrane.

2009 1,100,000 330,000 1,430,000
2010 1,000,000 300,000 1,300,000
2,100,000 630,000 2,730,000

2

GSL



GSL
GSL
GSL
GSL
GSL
GSL
GSL
fluorescence recovery after
photobleaching FRAP GSL
1) KA31-1A GSL

AcsglAcshl, Acsg2, Asur2, Ascs?,
Asur2A4scs7, Asur2AcsglAacshl, Asur24csg2,
Ascs7AcsglAcshl, Ascs7Acsg2

2 Tatl

Hxtl
H*-ATPase Pmal C EGFP

Tatl-EGFP
Hxt1l-EGFP Pmal-EGFP KA31-1A

BY 4741 A erg2
GSL
3 @ FRAP
2 1

() Tatl-EGFP

Hxt1-EGFP Pmal-EGFP
3
Tatl Hxtl Pmal C EGFP
Tatl-EGFP Hxt1-EGFP Pmal-EGFP
KA31-1A FRAP

GSL

10

80~100
1B

THRT)—F

Tatl-EGFP

Pmal-EGFP

y.

e

-1 min

IHrTY—F
1
0.9 —O—Tatl-EGFP |-
0.8 —*—Hxt1-EGFP [
0.7 —*—Pmal-EGFP ||

Fluorescence intensity
o
(6]

2-10123456 789101
min
X1 BFAERERIZHITSTatl-EGFP, Hxt1-EGFP,
Pmal-EGFPMFRAPFZT

2
y=A1(1-exp(-t:x))+Ax(1-exp(-tzX)) +Yo
Mf
tys 1 2
Fast Slow
3
Mf Tatl-EGFP
HXtL-EGFP  ty,

Pmal-EGFP Fast Slow  ty,
Pmal-EGFP Tatl-EGFP
Hxt1-EGFP

1
tyo (Min) MF (%)
Fast Slow
Tatl-EGFP 0.17+ 0.03 5.09+ 1.00 | 58.87+ 0.27
Hxt1-EGFP 0.13+ 0.03 4.74+ 0.69 | 56.00t 4.85
Pmal-EGFP 0.31+ 0.27 18.32 57.11
+ 219 + 10.72




MIPC
IPC-A

IPC-B€ 31 M(IP),C-A M(IP),C-B€ 31
MIPC-A MIPC-B
2
1
Mf
Hxt1-EGFP
Asur24csglAcshl tio
ty
Asur2.Acsg2

M(IP).C-A M(IP),C-BE3MMIPC-A MIPC-B

(2) Aerg2 Hxt1-EGFP
Aerg2 Hxt1-EGFP
FRAP
Aerg?2
Aerg2
FRAP
2 2 Aerg2
Hxt1-EGFP  Mf  ty,
TART)—F

!

—e— Wild-type
—O0— Aerg2 o

Fluorecence intensity
COO0O000000
OFRNWhAhUIIONOORF

21012 3 456 78 91011
min

2 Aerg2ZE BAKIZE 1+ BHxt1-EGFP D FRAPEHT

AT —F

—eo— Wild-type
—0— Asur2Acsg2
—O— Asur2AcsglAcshl H

CO0O000000
oORMWhUIOND©R

Fluorescence intensity

2-1012 34567 8 9101
min

I3 Asur2Acsg2ZE BIR R U Asur2Acsg 1Acsh1ZERIK
123+ 5 Hxt1-EGFP DFRAP#EHT

2 Aerg2 Hxt1-EGFP
ty (Min) Mf (%)
Fast Slow
0.13+ 0.06 | 3.12+ 0.88 | 58.41+ 4.70
(BY4741 )
Aerg2 0.12+ 0.02 | 3.17+ 1.24 | 59.58+ 4.43
3 GSL Hxt1-EGFP
GSL Hxt1-EGFP
FRAP
3 3
Asur2.A4csg2
Asur24csglAcshl
Asur2AcsglAcshl
4
MIPC GSL
IPC-A IPC-B€ 31

Asur2.A4csg2

3 Hxt1-EGFP
tyz (min) Mf (%)
Fast Slow
0.13+ 0.03 | 4.74+ 0.69 | 55.99+ 4.83
(KA3L-1A )
Acsg2 0.14+ 007 | 53% 126 | 5904+ 4.08
AcsglAcshl 020+ 0.10 | 521+ 1.63 | g3.85+ 450
Asur2 0.08+ 0.02 | 867 085 | 4803+ 6.26
4scs? 0.06+ 0.02 | 604+ 0.79 | 5987+ 501
Asurz4ses? | 007+ 002 | 749 0.90 | g555+ 4.87
Asur2Acsg2 411+ 0.97 11.11+ 1.60
Asur2 754+ 1.45 17.42+ 372
AcsglAcshl
Ascs7Acsg2 | 0,07+ 003 | 960+ 116 | 4042+ 519
4scs7 007+ 002 | 655t 119 | 4830+ 377
Acsglacshl
GSL




GSL

in vitro

33
86
2010 12 9

Phyto-type glycosphingolipids
participate in the regulation of the lateral
diffusion of plasma membrane proteins The
27th NAITO CONFERENCE ON

Membrane Dynamics and Lipid Biology |
2010 6 30

2009 11 20

€Y
UEMURA SATOSHI

10399975

&)

®




