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7�d|p�Eɳ7VǩǷZȫ>; ØÀǢEG�ÓɖȟŕȪÓČŘƸ(FRAP)+SI×ǋ
ǉʄřɮFÓɻħĝËǿZP=(;ȪÓǧɳo�gy�Ƹ(point-scan FCS)DCESUț
șɎĠî-țüĲÀFêţEɳ¢7V3BZŽÌî5@ȵƖZȫ>; șɎ��yFȉŧ
ĠîFƀƸB5@G�ȃɐǲɥȅZɟ½ǢEÛơŧ5;ȇȗZŽǴʆǔ(@� ǣŧɯč
ħüĲÀFƼŝǂĭ+SIȃșɎǒāŧɴıåFD-PDMPZǔ(;ƞȺZȫ>; :Fȋ
Ɨ�șɎ��yZŒŧ5@(VBȒ*TWVȃșɎFȉŧĠîGüĲÀFƼŝ+SIțƽ
êŝEœɾ7V3B-ĮȺA.; M;�ȃșɎBs��gɎFǧ«ÁǔZƞÝ7Vſ5
(ŪƸB5@ȪÓǧ«ǧɳo�gy�Ƹ(point-scan FCCS)FßƎƞȸZȫ(�ņɉF×ǋ
ǉʄřɮAe�h�cmzGM1B:FȋāÞħA'Vj��yfm�Fǧ«ÁǔZƞÝ7
V3B-A.;  

ǩǷŧƗFƠȱʎȣžʏʙLipid bilayer is an elemental structural component of the cell 
membrane. Latest researches show that various lipid molecules are not distributed 
disorderly and we have recognized it as “lipid microdomain”.  Lipid microdomains are 
dynamic structures constantly in the process of either association or dissociation. It has 
been suggested that these microdomains enriched in cholesterol and sphingolipids could 
play an important rule in many cellular processes including signal transduction, 
membrane trafficking, cytoskeletal organization, and pathogen entry.  
  In my laboratory, we study about the mechanism which composition change of lipid 
microdomain influence localization and signaling of membrane receptors. By novel optics 
technology such as fluorescence correlation spectroscopy (FCS) and fluorescence recovery 
after photobleaching (FRAP), we are trying to quantify this interaction and elucidate the 
rule of lipid microdomain. 
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ĳŎíɤɞŚƸESVț�^g�z�^�
FÞǙƸ<1AGȃșɎ�^g�z�^�
Zɂ6V A�ȌŲǢDȵɧ-ɺ5(3B-
'V 3FĊʂEɳ5@G�3WMAEPġ
0FĚAɆɂ4W@.@(V-�ȋɂGA@
(D( Ũ!FǩǷįAG�ĊʂFȵƲǾF
�?B5@�ǒîĪǢDx�sEç*@�Ȫ
ÓʄřɮZǔ(;�^�q�^��n�h
ESUĮţEɕX)BȒ*@(V M8ĦO
E�ȃșɎÛơŧȇȗFțƽêŝBŧɯčħ
üĲÀFmh{�½ɝFǧɳZƞȸ7V;
O�FRAPƸESUȵƖZȫ>;  
� ªǛǥEŨ!G�ȪÓʄřɮZǔ(@ȂÇ
EêţZȵƖ7VŪƸZƞȸ5; ȪÓǧɳ
o�gy�ƸʎFCS; Fluorescence correlation 
spectroscopyʏGʄřɮFǋǉʀĖZɗɛ7V
ȪÓÞħFǟ7V�by�FRT/Zǧɳ
ɳŽEȏ.ŷ*V3BA�ǥǢÞħFűżÈ
ŽQÞħɪ�4TEGÞħFĢ.4MAȷǂ
A.VŪƸA'V Gratton TG FCS AP=
(VʊŢŎFɻħĝËǿ APDʎAbaranche 
photo diodeʏF·YUE�ȞF×ǋǉʄřɮ
Eǔ(TWV PMTʎPhoto multiplyer tubeʏZ
ǔ(@ÓFŸT/Zȷǂ5�APDFƬǪŝZ
PMT AȯÑ7V;OEûŖx�sZÞæ5
ŊĔÌ,TȻÆ7VB()ȵƖƸZǪǸ5
; 33AG ȹȵƖƸZ point-scan FCSƸ
Bȭȹ7V-�²ŕġ0Fi�oosx]-
Ŷǫ4WWH�×ǋǉʄřɮZǔ(;os�
t�zDêţȵƖƸJFǟļ7VFAGD
(,BƎŔ5@(V 4TEG�FCSFśǔ
A 2ȟFȪÓÞħFĂƆŝZȵƖA.VȪÓ
ǧ«ǧɳo�gy�ƸʎFCCS; Fluorescence 
cross correlation spectroscopyʏEPǲȫ7V3
B-þȘA'U�ǒîĪFÞɩAG"ÞħF
ê0ɘ4-CF¾DF,ʛ#SUP"ÞħĂ
ĞEǧ«Áǔ-'VF,ʛ#ZǨU;(©F
K)-ġ(ʎBŢ6Vʏ FCS Zśǔ5;
FCCSʎȪÓǧ«ǧɳo�gy�Ƹʏ-ƠŜǢ
EPü1ÕWTWQ7(BȒ*VǼȓB5
@G�ȃșɎBs��gɎFǧ«ÁǔȵƖE
áǔA.VFAGD(,BƤȆ5@(V  
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ʔʐǩǷFƀƸ 
3-1 ȃșɎÛơŧȇȗFțƽêŝBŧɯčħ
üĲÀFmh{�½ɝFǧɳ 
� ƮɒEGĐǸŢƘǝǩǷũȇȗîĪɡɰ
ʎɡɯʙȡǕɍģɠôĞʏFľēÉ§ǩǷĈ
SU GlcCerʎh�jm�q��zʏ synthase
B GM3 synthaseF cDNA+SI Gb3 synthase
F shRNA Z��y�_^�oZǔ(@ķÕ
5ȃșɎȉŧZĠî49; 3 ǴʆFȇȗB
ControlƛFȷ 4ǴʆF HeLaȇȗZÄ¢5@
ɿ.�ȵƖEǔ(;  
 
3-2� point-scan FCCS Zǔ(;ȃșɎBs�
�gɎFǧ«ÁǔȵƖ 
� 'Và!FȪÓÞħʎ'V(GȪÓƣɅ5
;Þħʏ-ǧ«ÁǔZƌ5D(Ěā�ʄřɮ
FǋǉʀĖZǜDVƆɲEɗɛ7V 3FĚ
ā�Þħ,Tǟ9TWVȪÓGƆɲɑE+(
@ĂƆŝZP;D(FA�ǧ«ǧɳɳŽ- 
ƃ5D((Fig.1 ď) �ƀ 2?FȪÓÞħ-
ǧ«Áǔ5@(VĚā�ĂƆEǋǉʀĖZɗ
ɛ7V;O�ǧ«ǧɳɳŽ- ƃ7V(Fig.1
¡ď) 3FÌFƮɒ,Tǧ«ÁǔFƌǊZǂ
ĭ7V 3FƀƸZǔ(@e�h�cmz
GM1 Bj��yfm�Fǧ«ÁǔZȵƖ5
;  

 
Figure 1 � FCCSʎȪÓǧ«ǧɳo�gy�ʏ
ƸFƠȱ 
 
 
ʕʐǩǷFȋƗ 
4-1 ȃșɎÛơŧȇȗFțƽêŝBŧɯčħ
üĲÀFmh{�½ɝFǧɳ 
� ���TLC E@ȃșɎFȉŧZȵƖ5;
(Fig.2A) :FȋƗ�ControlƛAG LacCerʎ�
gym�q��zʏB Gb3Fǟǐ-ȲTW; 



�ƀGlcCer synthaseF cDNAZķÕ5;ȇȗ
AG GlcCer-ġ0ȨǶ5�Gb3FǟǐPȢŉ
ĝç5@(; GM3synthase ɟ½ħZķÕ5
;ƛAG GM3 -ġ0ȨǶ5�LacCer B Gb3
Fǟǐ-ǁĹ5@(; Gb3ǟǐŬâƛAG�
Gb3Fǟǐ-ǁĹ5�LacCer-ȨǶ5@(;  
� 3WTFȇȗE+(@ EGF ������
���������ÞħF��ɦîZ_a 
���������ǪȾ5; :FȋƗ�j 
�����������GlcCer synthaseķÕ
ƛB Gb3 synthase ŬâƛE+(@ EGFR B
ERK1/2��������ȲTW;(Fig.2B) 
EGFR F��ɦî-ǁĹ7VBƎŔ4W;
GM3 synthaseķÕƛE+(@GʄȧDĠîG
ȴĴ4WD,>;  

 
 
Figure 2 (A)ȃșɎÛơŧȇȗF TLCȵƖB
(B) EGFRFȜŅ��ɦîȵƖ 
 

 
Figure 3� FRAPƸESVțƽêŝȵƖʙȵƖ
ƊȈƆɲ(1Þ 18ǰ)E+1VțȋāŝȪÓÞ
ħ Rhodamine-C18FȪÓČŘƮǏʎńďʏB
FRAP ȵƖFof��ǙÐʎĀďʚ ,Tɖ
ȟä�ɖȟǦŕ�ȵƖɱĦ,T 15ǰŕ�1Þ
18ǰŕʏ 
 

 
 
� 3FS)DȃșɎFȉŧĠî-țüĲÀ
E¢*VœɾF�?B5@�țƽêŝ-şĭ
4W; :3AƫE�ȇȗțFƽêŝZȵƖ
7V;OE�ȪÓʄřɮZǔ(@ FRAP 
(Fluorescence Recovery After Photobleaching) 
ǂĭZȫ>; FRAP ȵƖE?(@FȼȇG
ƅŋFȄȱZøǌ4W;( ȇȗțE
Rhodamine-C18 ZķÕ5@ƞȸ5;B3X�
EGFR ��������ȲTW; 2 ����
������������ǁĹ7VB()
ȋƗZŖ;(Fig.3) ¸ ZĄO�ƐǩǷE+
1V EGFRF��ɦîŬâG�ȇȗțFȉŧ
Ġî  �����������������
��������ǫĉ4W;  

 
Figure 4 EGFãǈE+1V EGFRFȜŅ��
ɦîFȊƆǢĠî 
 
� :3A�ƊPʄȧEĠîFǐW; GlcCer 
synthase ķÕƛE+(@SUȼȇEƞȸZȫ
>; EGFãǈESVȜŅ��ɦîFƆɲȊ
ɛZȵƖ5;B3X�(8WFƆɲE+(@
PGlcCer synthaseķÕƛFȜŅ��ɦîGǁ
Ĺ5@(;(Fig.4) 3FƼŝîFŬâ-ȃș
ɎǖƓA'VF,ZƞȺ7V;OE�ȃșɎ
ǒāŧɴıå D-PDMP Zǔ(@ĂƢFȵƖ
Zȫ>;  
� 20 μM, 48 ƆɲF D-PDMP ÜǑESU�
GlcCer synthaseķÕƛGGlcCerZʄȧEǁĹ
49;(Fig.5A)3BZ TLC ȵƖESUǪȾ5
; 3FÜǑƒºF¡�EGFR F��ɦîZ
ǪȾ5;B3X�j�y���ȇȗBĂ��
�MAČŘ5@(;(Fig.5B) 3FƒºE+(
@ FRAPȵƖZȫ>;B3X�QGUțƽê
ŝPČŘÏăZN9;(Fig.6) ¸ FȋƗ,
T�ȃșɎFȉŧĠîESV EGFRFȜŅ�
�ɦîFɁȁE�țFƽêŝ-ɳ¢7V3B
-ǫĉ4W;  

 
 
 
 
 
 
 
 
 
 



 

 
Figure 5 (A)ɴıåESVȃșɎFǟǐâŗ
B(B) EGFRFȜŅ��ɦîBFǧɳ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 ɴıåESVțƽêŝFâŗ 
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4-2� point-scan FCCS Zǔ(;ȃșɎBs�
�gɎFǧ«ÁǔȵƖ 
 
� e�h�cmz GM1 Bj��yfm�F
point scan FCCSESVǧ«ÁǔFƞȺZ+3
D>; :FȋƗ�BODIPY-FL ESUƣɅ
4W;e�h�cmz GM1B Alexa647ES
UƣɅ4W;j��yfm�Bl��|vy
(CTX)EʄȧDǧ«ǧɳ-ǐW;ʎFig.7ʏ }
ew]�j�y���B5@ǔ(TW;h
�jm�q��zʎGlcCerʏ��gym�q�
�zʎLacCerʏ�o�]�k�a��ʎSMʏ
EGǧ«ǧɳGȲTWD,>; ƊɔG FCS
ǂ ĭ Ȯ ȏ (MF20TM) � FCCS ǂ ĭ Ȯ ȏ
(FlucDEUX™)DCPɉğ4W@(V-�  Ɓ
ĨF×ǋǉʄřɮZǔ(@ǧ«ÁǔZǂĭ
A.VǉAƱǔŝ-ʊ( Ũ!G3FȵƖƸ
-�ȃɭ-�gu�ǧ«Áǔ+SIȃɭāŧɛ
ǳFúśĚFRT/ȵƖEśǔþȘA'V
BȒ*@(V M;ǐĒG�țșɎBŧɯč
ħüĲÀFȪÓǧ«ǧɳPƞȸ¥A'V  
 

 
 

 
Figure 7� point scan FCCSESVGM1-CTXF
ǧ«ÁǔȵƖ 
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Conference on Glycolipid & Sphingolipid 
Biology, 2012ŋ 4Ƌ 22-27Ƃ, Lucca, Italy 
17ʏ Ʀľ�ć��ī­Å�ſ¬Íģ�
Alessandro Prinetti 
ʙ�yõŃǞȇȗE+1Vd�c��FŴê
ȵƖ�ǻ 4ČÓĜ�2012ŋ 8Ƌ 25-26Ƃ�ï
ƿɜĢĪǑĪɡɃę�Ƒň 
18ʏ Ʀľ�ć�ĸŁĶĤʙʄřɮȮȏBɎ
ɪÞƖȮȏZǔ(@ȃșɎFƨȘ+SIơ
əZȵƖ7V�ǻ 31ČƂƐȃɎĪ¼ŋ¼�
2012ŋ 9Ƌ 18-20Ƃ�ʌÔŁņƯžî����
ʌÔŁ 
19ʏ Kazutaka Oda, Kazuya Kabayamaʙ
Cholesterol depletion influences lateral diffusion 
of insulin receptor�ACGG ʎAsian 
Communications of Glycobiology and 
Glycotechnologyʏ 4th Conference�2012ŋ 10
Ƌ 29-31Ƃ�ǀłĐɷ¼ɆĚ�ɽĐ 
20ʏ ſ¬Íģ�ĺǕĆɶ�ƪ¬Ǭ³�
Alessandro Prinetti�Ʀľ�ćʙ�yõŃ-[
ȇȗE+1Vd�c�ŒŧÞħFƨȘȵƖ�



ȃɭǯĪāĂq�{��2012ŋ 11Ƌ 11-12
Ƃ�ŧɏĪđȀƜĵ�ȀƜ 
21ʏ ĢǺšǑ�ĸŁĶĤ�Ʀľ�ćʙșȕ
ȇȗF^�o��ŮŭŝǎţE+1Ve�
h�cmz GMʔFơəȵƖ�ȃɭǯĪāĂ
q�{��2012ŋ 11Ƌ 11-12Ƃ�ŧɏĪđ
ȀƜĵ�ȀƜ 
22ʏ Haruka Shinohara, Rio Kita, Naoki 
Shinyashiki, Shin Yagihara, Kazuya Kabayama, 
Toshiyuki Inazu�Temperature Dependent Study 
of Thermal Diffusion for Aqueous Solutions of 
α-, β-, and γ- Cyclodextrin�The 4th International 
Symposium on Slow Dynamics in Complex 
Systems�2012ŋ 12Ƌ 2-7Ƃ�ƔïĢĪ�¶
ÿ 
23ʏ Ʀľ�ć�ĸŁĶĤʙǚɼƼŝå+S
Iy�h�q�zFȂÇɵ÷ƸESVȃș
ɎFơəȵƖ�ƔƿĢĪǓĪɚŹ�`\�
2012ŋ 12Ƌ 6Ƃ�ƔƿĢĪǃòf���o�
Ŋě 
24ʏ ƪ¬Ǭ³�ľēÉ§�ȡǕɍģɠ�Ʀ
ľ�ćʙȃșɎÛơŧȇȗE+1Vțƽêŝ
BŧɯčħüĲÀFɳɚ�ǻ 85ČƂƐǒî
Ī¼ŋ¼�2012ŋ 12Ƌ 15Ƃ�����vq
ǭĿ�ôġ 
25ʏ ĺǕĆɶ�Ʀľ�ćʙȇȗțE+1V
j�ow���Fɵ÷G^�o��üĲÀ
FțƽêŝQmh{�½ɝEœɾZ¢*V�
ǻ 85ČƂƐǒîĪ¼ŋ¼�2012ŋ 12Ƌ 15
Ƃ�����vqǭĿ�ôġ 
26ʏ �ī­Å�ƪ¬Ǭ³�ſ¬Íģ�
Alessandro Prinetti�¬~ý±��Ʀľ�ćʙ
�yõŃǞȇȗE+1Vd�c��FŴê
ȵƖ�ǻ 85ČƂƐǒîĪ¼ŋ¼�2012ŋ 12
Ƌ 15Ƃ�����vqǭĿ�ôġ 
27ʏ Saori Katsuda, Yusuke Suzuki, Eriko 
Yoshida, Shunichi Kojima, Kazuya Kabayama, 
Hisashi Kamimiya, Anila Mathew, Yasunori 
Kushi�Removal of coupling regents from 
fluorescence-labeled oligosaccharides�ǻ 85Č
ƂƐǒîĪ¼ŋ¼�2012ŋ 12Ƌ 15Ƃ���
��vqǭĿ�ôġ 
 
ʎýʁǟȭʏ 
28ʏ ĸŁĶĤ�Ʀľ�ćʙ3T3-L1șȕȇȗ
FȌșɎ¥y�h�q�zF DCEƺƾES
Vɵ÷+SI ¥ŝȃșɎFƞÝBơəȵƖ�
ǻ 54ČƂƐșɎǒîĪ¼ŋ¼�2012ŋ 6Ƌ
7Ƃ�¨łĢĪðĪɡǡŋɃę�ôġ 
29ʏ Ʀľ�ćʙʄřɮȮȏBɎɪÞƖȮȏ
ZʉÂ5;șɎ��yFȵƖ�ǻʘČo�]
�kw��^ǩǷ¼�2012ŋ 7Ƌ 14Ƃ�Ș
Ǡ�^���w��ȘǠ 
30ʏ Ʀľ�ćʙȃșɎ�^g�z�^�F
ĨĒŠȑ�ɯƷq�{��2012ŋ 8Ƌ 21Ƃ�
ɯƷǘžîq�s����b����Ł 
31ʏ Sandro Sonnino, Ting Cao, Xuquin Xie, 
Simona Prioni, Giuditta Illuzzi, Kazuya 
Kabayama, Jin-ichi Inokuchi, Alessandro Prinetti�
Role of Siaytransferase-1 ʎGM3 Synthaseʏ in 
the Regulation of a Caveolin-1-dependent 
Signaling Complex Controlling the Adhesion and 
Motility of Human Ovarian Cancer Cells�

SialoGlyco 2012�2012ŋ 9Ƌ 10Ƃ�
ACADEMIA SINICA�ÿǅ 
32ʏ �ī­Å�ƪ¬Ǭ³�ĺǕĆɶ�ɰȚ
Ȧ�Ʀľ�ćʙ�yõŃ-[ȇȗE+1Vd
�c��FŴêȵƖ�ȃɭǯĪāĂq�{��
2012ŋ 11Ƌ 11Ƃ�ŧɏĪđȀƜĵ�ȀƜ 
 
ʎŰŔɃǇʏ 
33ʏ Ʀľ�ćʙʄřɮBɎɪÞƖESVȃ
șɎ�^g�z�^�FȵƖ�ŰŔq�{��
2012ŋ 7Ƌ 3Ƃ�ƸźĢĪ�ĸɫ¬ 
34ʏ Kazuya KabayamaʙModulation of Growth 
Factor Receptors in Membrane Microdomains�
ACGG ʎ Asian Communications of 
Glycobiology and Glycotechnology ʏ  4th 
Conference�2012ŋ 10Ƌ 29Ƃ�ǀłĐɷ¼
ɆĚ�ɽĐ 
35ʏ  Kazuya KabayamaʙThe Problem and 
Solution in a Function and Structural Analysis of 
Glycolipid Microdomain�Special Seminar�2012
ŋ 11Ƌ 1Ƃ�ŏ¤ĢĪ�ɽĐ 
36ʏ Ʀľ�ćʙșɎ��yFơəƨȘȵƖ�
Ǒǩq�{��2012ŋ 11Ƌ 6Ƃ�ǑîĪǩ
Ƿũ�ĆÓ 
37ʏ Ʀľ�ćʙ ȃșɎFƨȘȵƖ&ɴıå
āŧ,TêţȵƖJ&�GlycoTokyo2012�
2012ŋ 11Ƌ 17Ƃ�ŤŦȑĜĢĪȩĪɡ�Ƞ
ʎĥèɌüɌɃǇʏ 
�
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