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ƺƹƻƬƿǂǉƬƯƬƿƬƻǍǃǆƵƥƦƶƯƵ Ğĩƥ ƧƿƵǄƿƶƯƵƨź�j©cɕȨȹȌȝȠƥ

ĥƔłɕȯɠȧɘɣȸɡȰƩƥ

ƥ

Ù1ƥ� Ưƫưǩw�ƥƉ� ưǩ|ìƥı ưƥ
ƯǲŀȎÛijelƥ÷lŻùñlđǩư÷lČĖ�ƥĶďĥđlČĖȻɡȽɣƥ

E-mail: monai.hiromu@ocha.ac.jp 
 

ĶȣÎ�ǾȠŌġȉǼȇďĥĢĳƥ ƧɇɛɣɠɡƨȉŇěȏȝǶĊȞȡȇǯȠǴǩnȏ�ȌȰɝȦĢĳȉPȐȡȠĶĢĳǴ

ǮȠǪȰɝȦĢĳȎ�ĕȈǮȠȦȹɄɠȵȧɄȏĶ1ȈǩɇɛɣɠɡȉŇěȎȧɡȽɣɎȩɣȹȉǼȇ&ǯȇǲȟǩĶ1øb

Ȏī țǩɇɛɣɠɡȓȎÉƚ ĨȋȊȵɔɣɄăȋ�;ȣÅȂǼȇǯȠǪȖȂŬ}ǩȦȹɄɠȵȧɄǴǩòȌù�ĶȌǲ

ǯȇǩȷɆɐȹFa�ȣŚĜǼȇǯȠ$œǴǯǶȆȚōȆǳȅȇǵȇǯȠǪƥ

ƥ ȦȹɄɠȵȧɄȏǩɇɛɣɠɡȉÿȋȟß@ƌ�ȣāùǼȋǯǪȁȎȂșǩ�ÀȎƌÚù÷lăçmÝȈȏǩȁȎß@Ǵ

ōůǻȡȇǵȂFĴ�ǴǮȠǪ�¯ǩȦȹɄɠȵȧɄȏǩß@Ȍ�ǽȇĢĳ1ƻǍưƪë�ȣeǵǶc@ǻȀȠǹȉǴ_Nǻȡ

ȇǯȠǪȦȹɄɠȵȧɄȎ ƻǍưƪ�²ȏǩȦȻȿɞȳɝɡțɈɞȦɅɟɆɝɡȋȊȎďĥ!ƙñŞȌȝȅȇŗšǻȡǩƄµƆɢ

~ĝXȌæȅȇďĥß@ȎŚĜȣňȋȅȇǯȠFĴ�ǴǮȠǪƥ

ƥ �ǫȏǩù�ĶȌǲǯȇȦȹɄɠȵȧɄȎƻǍưƪ�²ȣǩ~ĝXɢƄºƆȌæȅȇFŎAǾȠȂșȌǩĢĳ1ƻǍưƪë�Ȍ

�ĚǼȇņ+ȣāǾȠȽɡɊȯŞƥ ƧƿƬƻǍǃǆƵƨȣȰɞȽɖɡŽɄɜɡȹɔɣȽɣƯƥƧƿǂǉƬƯƨȎ�àȌāöǻȀȠǹȉȣŔȗ

ȂǪŔňƂŘȎĦÅǩƶƯƵ ĞĩȌǲǯȇƿƬƻǍǃǆƵȎ�ǯāöȣ�ȂǴǩȦȹɄɠȵȧɄȎȗȋȞǿ�ŻȎĻh�ɇɛɣ

ɠɡȌȚÿ�ăȋāöǴŖșȞȡȂƥ ƧƺƹƻƬƿǂǉƬƯƬƿƬƻǍǃǆƵƥƦƶƯƵ Ğĩź�j©cɕȨȹƫƥǇǀǁƽǄƥƺǕǙǇǑǜǙǞǛǏǑƥƻǑǘǝǑǛ

ȝȟ,�FĴǪǇǑǜǙǞǛǏǑƥǀƼƥƸƥǇƺǇƻƮƷƴƳƨǪ�6ǩǹȎɕȨȹȏgª�ȉ�ȢȡȂǴǩeĶąŞȌǲǷȠņ+ȽɡɊȯŞ

ȎāöǴƍ{Ȍ�ǯȂșǩņ+n�Ɩ�ƃ�ȈǩƔłƞȣŃǶ9ȠǹȉȋǶǩeĶąŞ-]Ȏß@ȣFŎAȈǵȠǹȉǴ

³ȞǳȉȋȅȂƥ ƧĥƔłɕȯɠȧɘɣȸɡȰƨǪ�ǫȏǹȎɕȨȹȣƿƵǄƿƶƯƵ ɕȨȹȉK�ǷȂǪƿƵǄƿƶƯƵ ɕȨȹȏǩƔł

ƞţǼȌĶȎß@ǴōǱȠǹȉǳȞǩĶÒĴɕɀɍɡȰȌ¹?ȈǮȠǪ�ǱȐǩɋȲ�¼�¼Ȍp�ǾȠɉɟɞąŞȎɇ

ɛɣɠɡß@ȋȊƟµƆɢƟėƆ4ŒĴȈFŎAǾȠǹȉǴȈǵȠǪȖȂǩtȣȆȍȠ8êȌpǼȇȏǩȦȹɄɠȵȧɄü

ÀȎȜȅǶȟȉǼȂƍ{Ȍ³ȠǯƻǍưƪ�²ǴeĶąŞ-]ȈJºǼȇùǽȠǹȉǴ4ǳȅȂǪǹȎ¯ÝȣúǯȇǩǹȡȖȈ

�ǫȏǩĥƔłćàƌÚ8êÝƥ ƧǝƼƻǈƨȌȝȅȇŗqǻȡȠȷɆɐȹFa�ȌȦȹɄɠȵȧɄȎ ƻǍưƪ�²ǴžŌȋ�;ȣ

ÅȂǼȇǯȠǹȉȣ_NǼȇǵȂƥ ƧǃǙǘǍǕƥǑǝƥǍǖƭƫƥǄǍǝƭƥƻǙǗǗǞǘƭƥƵƸƯƯƯƮƮƥƧưƮƯƴƨƥƨǪƥ

ƥ

(A) ɕȨȹZmĶȌǲǷȠņ+ȎāöɊȽɣɡȎĉóƎ (zHȌ4ǷȠƎ) Ȏ­ƎY 
�ɪ ØŨúȎſù\ (C57BL/6)ɕȨȹĶǪ�ɪ �ŋǼȂG7NG817ɕȨȹĶǪeĶąŞȉâƛȎ�ŻȌ�ǯG-
CaMP7ȎāöǴȗȞȡȠǪǹȎ�ǯāöȎȂșȌǩņ+cAȣƔłƞţǼȌçmǾȠǹȉǴȈǵȠǪ 

(B-D) ĥƔłɕȯɠȧɘɣȸɡȰȌȝȠäǯƢż�ȎG7NG817ɕȨȹȌǲǷȠĹāăȋ Ca2+¢@ȎFŎA 
Ŏŏſ (BȎƤǯUő1)ȌǲǷȠņ+Ū�cAõ (ΔF/F)ȣ (C)ȌɐɠɀɄǼȂǪ¢@ȎOÞ«ȏǲȝȁ 0.5ǳȞ 2 
HzȈǮȟǩǹȡȏƢż�ȎǸȅÕƗȈçmǻȡȠu�ƌ`ƌ� (LFP)Ȏ�ÞȌp�ǾȠȚȎȈǮȠǪý'ȏ�ĒǮ
Ȃȟ 10ÄE�ǼȂǪ(D)Ȉȏǩ(C)ȌǲǷȠíĭŻȣ�eǼȇŊčǼȂǪȑǼ�ȈčǻȡȂµƆȌp�ǾȠý'ȣ (B)
ȈŊčǼȂǪ 

(E-G) G7NG81ɕȨȹȎĥƔłȧɘɣȸɡȰȌȝȠeĶąŞȬɞȷȨɗ@�ȎÒĴɕɀɍɡȰ 
(E) ƢżȣǳǷȂó�Ȉǩ5ĒƆȌ 50VǿȆɋȲ 1¼ 1¼ȣ8êǼȂǪȁȎȉǵȎɉɟɞſ (zý'ȎƣľÆ1)Ȍ
ǲǷȠȬɞȷȨɗ�ĚȎņ+Ū�ȎcAõȣǩĀ�ȬɜɣŊčǼžȍȇŊčǼȂ (�fý')ǪǹȡȏǩHYȌčǾ°
ĊȎɉɟɞąŞȎɋȲ-ɉɟɞſȎp�ȉ�ĺǼȇǯȠǪȹȱɣɞɉɣȏzý'Ǵ 1mmǩ�fý'Ǵ 250ɕȧȯɠ
ɘɣɄɞ (µmǩ1µmȏ 10004Ȏ 1mm)Ǫ 
(F) ĆǴŏșȇǯȠó�Ȉǩ10 ɖɝĒȎ LEDɎɜɀȷɛ8êȣzĆȌ�ǱȂǪȁȎȉǵȎŎŏąŞȎȬɞȷȨɗ�
ĚȎņ+Ū�ȎcAõȣĀ�ȬɜɣȈŊčǼȂǪ�Ěȏǩ1Ē��ȉǯǰƍ{ȌċǯȚȎȈǮȅȂǪ 
(G) ƢżȣǳǷȂó�ȈȎɂɣɞɍɡȿ8êȌpǾȠ�ĚǪ�ÖȏǩĥƔłȧɘɣȸɡȰȌȝȠĦÅǪBȎŎŏ8ê
ȉØŨǼȇĠ 10#Ĕ�ņ+Ū�ȎcAõǴeǵǶǩµƆȚ 20ĒƆĔ�ĪǶǩȜȅǶȟǼȂȚȎȈǮȅȂǪ�Öȏǩ�
��ŏſ (�ÖzĘȎƤľÆ1)Ȏ�ŻȌǲǯȇǩ
+jƖ�ƃȣúǯȂŕǼǯŐoȎĦÅ (ȂȃǼǩ�Öȉȏÿȋ
Ƞ"�)Ǫ�ÖȉJÏȎµƆĥŶȣȂȊȠĂǶ³ȠǯĢĳȏǩɬȦȹɄɠȵȧɄɭȈǮȅȂǪ�ŎſȎeǵǻȏ�ūǴ
400µmĔ�Ǫ 
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�

➨ ڦ 27ᅇ᪥ᮏࢢࣥࢪ࣮࣓࢖࢜࢖ࣂᏛ఍Ꮫ⾡㞟఍ڦ��

 
୺ദ㸸᪥ᮏࢢࣥࢪ࣮࣓࢖࢜࢖ࣂᏛ఍ 
ඹദ㸸ᅜ❧◊✲㛤Ⓨἲே⏘ᴗᢏ⾡⥲ྜ◊✲ᡤ 
ඹദ㸸⛉Ꮫ◊✲㈝⿵ຓ㔠 ᪂Ꮫ⾡㡿ᇦ◊✲ࠕ⣽⬊ᶵ⬟ࡢ࣮ࣥࢰ࣭ࣛࢿ࢞ࣝ࢜ࡿྖࢆゎㄞࠖ 
 
఍ᮇ㸸ᖹᡂ 26ᖺ 9᭶ 2᪥㸦᪥㸧㹼 9᭶ 4᪥㸦ⅆ㸧 
� � � ◆බ㛤ㅮᗙ㸸9᭶ 2᪥㸦᪥㸧12:00 㹼 18:30㸦ཷ௜ 11:30~㸧 

◆Ꮫ⾡ㅮ₇఍㸸9᭶ 3᪥㸦᭶㸧8:50㸦ཷ௜ 8:00~㸧㹼 9᭶ 4᪥㸦ⅆ㸧18:20 
 
఍ሙ㸸⏘ᴗᢏ⾡⥲ྜ◊✲ᡤ࣮ࢱࣥࢭࡤࡃࡘ� ඹ⏝ㅮᇽ㸦Ⲉᇛ┴ࡤࡃࡘᕷᮾ 1-1-1㸧 
� � 㸦https://www.aist.go.jp/aist_j/guidemap/tsukuba/center/tsukuba_map_c.htmlࢆཧ↷㸧 
 
኱఍㛗㸸ຍ⸨� ⸅㸦⏘ᴗᢏ⾡⥲ྜ◊✲ᡤ�  ࠊ㒊㛛✲◊ࣝ࢝࢕ࢹ࣓࢜࢖ࣂ
� � � � � � � � ᪂Ꮫ⾡㡿ᇦ◊✲ࠕ⣽⬊ᶵ⬟ࡢ࣮ࣥࢰ࣭ࣛࢿ࢞ࣝ࢜ࡿྖࢆゎㄞࠖィ⏬⌜ဨ㸧 
 
Ꮫ⾡㞟఍ࢪ࣮࣒࣮࣌࣍㸸http://j-bioimaging.org/bioimaging2018/ 
 
ཧຍ㈝㸸බ㛤ㅮᗙ㸦↓ᩱ㸧 

Ꮫ⾡㞟఍ 
 ୍⯡㸦఍ဨ࣭༠㈶Ꮫ఍ဨ㸸6,000෇ࠊ㠀఍ဨ㸸8,000෇㸧 
 ኱Ꮫ㝔⏕㸦఍ဨ㸸2,000෇ࠊ㠀఍ဨ㸸3,000෇㸧 
 Ꮫ㒊Ꮫ⏕� ↓ᩱ㸦Ⓨ⾲ࡿࡍሙྜࡣ኱Ꮫ㝔⏕ࡿࡎ‽࡟㸧 
 
༠㈶Ꮫ఍㸦஬༑㡢㡰㸧 
ᛂ⏝≀⌮Ꮫ఍ ᪥ᮏ໬Ꮫ఍ ໬ᏛᕤᏛ఍  
ྍど໬᝟ሗᏛ఍ ᪥ᮏ㢧ᚤ㙾Ꮫ఍ ᪥ᮏ☢Ẽඹ㬆་Ꮫ఍  
᪥ᮏ⣽⬊⏕≀Ꮫ఍ ᪥ᮏ⚄⤒໬Ꮫ఍ ᪥ᮏ⏕≀≀⌮Ꮫ఍  
᪥ᮏ⏕⌮Ꮫ఍ ᪥ᮏ⤌⧊⣽⬊໬Ꮫ఍ ᪥ᮏ㎰ⱁ໬Ꮫ఍  
᪥ᮏ≀⌮Ꮫ఍ ᪥ᮏศගᏛ఍ ᪥ᮏศᏊ⏕≀Ꮫ఍  
᪥ᮏศᯒ໬Ꮫ఍ ᪥ᮏච␿Ꮫ఍ ᪥ᮏ⸆Ꮫ఍  
᪥ᮏ⸆⌮Ꮫ఍ ᪥ᮏ⺮ⓑ㉁⛉Ꮫ఍ ᪥ᮏศᏊࢢࣥࢪ࣮࣓࢖Ꮫ఍ 
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 ќ 27 ǎ̵̊¾���Ïß¨Ü ȚĕȚԄ׊ĕ։Ǌȑƾĕ�
�

 
◆̵̊¾���Ïß¨Ü Țĕ��

ǽĕֱؕŻӸ�Ӷ؄Ͽ͢ˀԄҌƬгѓʹ�¾��Ïµ��Øгѓֲ֙E�

� � � � � � � �̄ȚԄמǢгѓIѽҷͱҸ�ƪ��Ø�»ÖÞ®ßÜwԡԷJԤЅϹƾ؅�

ŵǽĕֱÞùƁȾؕĝG̲�љ��Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙؅�

�

ӓΥ� ��ʓ��̿ăǽȚǽȚּӷȚѲгѓх׷

ǿЁ� ǆέ��̿ăկɒǽȚǽȚּɒȚɫϾƹɒȚȴ˶��

ɇ� έǿ֘��ʬʱҟǮǽȚϼɒȚ֙ϾƹʢǨȚх��

ɇ֙� ɶǤ��̿ăǽȚǽȚּӷȚѲгѓх��

̶Υ� ƺɥ��̿ăϼхǽȚϼɒȚ֙�ʔЀϾϮхȚх��؄ƒŬʢǨ؅�

֧̲� � Ą��ɝăǽȚӷȚ֙��؄ͳ̱ǽĕֱ؅�

̨ʴ� Œɣ��̿ăϼхǽȚǤкɒȚ֙� ̺́ɒȚх��؄ţȖ�Ïß¨Ü փˬ؅�

ë̻� ɉƧ؄̿ăϼхǽȚϾƹƈхȚгѓʹ؅�

 
◆Ͽ͢ˀԄҌƬгѓʹ�

յΐՃŌԎ��Ͽ͢ˀԄҌƬгѓʹ� ¾��Ïµ��Øгѓֲ֙� ֱֲ֙��

ȸ͝� Ĭɽ��Ͽ͢ˀԄҌƬгѓʹ� ¾��Ïµ��Øгѓֲ֙��
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 _͔Ŗ�
�

 
،؊ƣċÞƛŻՎ 
؄،؅ǽĕƣċupEמơ̧r»ßÎ�ß·�Uƣ\Ƣ�Zk`RFŊЪ 80 Ư؄ϡ

́ҫԽҦֽZ؅uĒ͢ƬƮ«Í¸ßwɳɻɵˤŭ�֛ɛRjb�dFɻ̊ƣċ

w̅xEƛŻՎ�ѵŏ؄Ϻ֥w�؅wãEמơ̧r»ßÎ�ß·�Uƣ\Ƣ�

Zk`RF 
ƛŻՎ؄àӒ؅ؕĕƾÞƍՒȚĕƾ 6,000 ŗEדĕƾ 8,000 ŗ 
ƛŻՎ؄ǽȚּϾ؅ؕĕƾ 2,000 ŗEדĕƾ 3,000 ŗ 
ƛŻՎ؄Ț֙ȚϾ؅ؕҫԽ� ϡ́EЗԈd�ǩƬ� ǽȚּϾuυe� 
ԽώԖ̌2,000ؕ׊ ŗ 
 

 ĕĕ̱ëx»ßÎ�ß·�ʒeЪЀbpZk`RF׊؅ȚԄ؍؄
؅؎؄ĦסԽώ�ֽXEИǳҦx̵̊¾���Ïß¨Ü Țĕĕƾuֻ��dF 

؄̵ɤuֻ�EϿ͢ˀԄҌƬгѓʹœŁtwqEϿҌгwҬƾEȆѴҬƾEË

©·�E´�¹�Ø©¯²ÃEփˬǽȚּϾxEœŁͱֶwʹɃҦrbpE

 ĕƾq�ЗԈƦҸqdF؅ד
؅؏؄9 ̫ 3 ̊؄̫؅wƣċxη׋Wøʣ`��dwqEU̍�uƣċuU՚bZk

`RFƣċִȐֵ̘x 8 ̘ 00 ţqdF 
؄ؐ؅ĕǩqx£�ÜÚ²�ßWģЀƦҸqdFŒִԽɭqx¶ÖÜ�ўǽXRӢ

ϮwםV�¥ßÁ©x_aR�f�FȚԄ׊ĕupӢϮWÚ²�ßuŏ�t

RǩƬxƣċuǶ�V\pZk`RF 
 
 ЗԈҦ~w_͔Ŗ؊؍
؄،؅ϯŨԽώE§ÜË¨�Î 
ÞԽώֵ̘xֵ̘ƙȜupUצRRjb�dF�jEώҦw̅x§ÜË¨�Îw͇

15 ţű�quԭŚ�UצRRjb�dF¾²´×ßŤ�uŀTpE׎τ�°Å¯

�_ˑƛZk`RF�jEЗԈëx©�×ßÜ«ß¾ß�Х׎ŹÐß·ut�t

R�SEԨȢ�UצRb�dF 
ÞԽǧwÅÚ¨��¯r¿­£Ürw˟҈xED-sub15 ÂÜњȖ؄ŨƯؕ�¸Ú 

RGB њȖÞVGA њȖ؅�ģЀb�dFMac ўwà֙w¼ß¶¿­£ÜxEŨտ£

»�¯ßWʒԖtǩƬWQ��dwqEʒe_ˑƛä`RF 
 
 ؅Ë©¯ßԥԻ؍؄
ÞË©¯ß¥Ì×ßЗԈЀuxEWindows 10EMicrosoft Power Point 2013 ˫ըw¿­

£Ü�Ѐʥb�dF 
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ÞË©¯ß¥Ì×ßЗԈx 1 Đ 2 ţqdF׊ĕw©Îßªtօԃwj�Eֵ̘ƙȜ

qUצRb�dFȃ˾ЉƩw¥Ì×ßЗԈU�{Ë©¯ßԥԻx 9 ̫ 3 ̊

؄̫؅EĽ˾ЉƩw¥Ì×ßЗԈU�{Ë©¯ßԥԻx 9 ̫ 4 ̊؄Ϝ؅qdF 
ÞË©¯ßԥԻwֵ̘uxEЗԈҦx¿»ØwűuRpZk`RF 
ÞË©¯ß¥�ªx W 84 cm × H 119 cm؄A0 ŧ؅wǽX`qdFƫ¿»Øwɓүu

ώףЉƩWՏmpQ��dwqEʹȢw¿»Øuɂлbpä`RFՏ�ċ\uʒ

ԖtˈbÂÜxEË©¯ßĕǩuЀʥbpR�dF 
ÞË©¯ßxևZr�Ë©¯ßԥԻuֵuƬS�SuˡлbpZk`RF 
ÞË©¯ßw˯ƚx 9 ̫ 4 ̊؄Ϝ؅17 ̘ 10 ţčֺuԃmpZk`RF˯ƚֵ̘�֋

YEƢ�ǻ`�pRtRË©¯ßxƘŰEɰ͘Rjb�dwq_ΠʥZk`RF 
 
؎؊Ç©¶�Ïß¨Ü Փ 
� Ç©¶�Ïß¨Ü ÞΫÉ¶Փ؄Ϋ̀É¶¹�©͏ɴĕнˣĥ؅E¹£ÜՓ؄͏

ɴĕн¹£Ü�Ü©´²�ˣĥ؅E�ßØ³��©Փ؄�ß©³��©͏ɴĕнˣ

ĥ؅EOLYMPUS Փ؄�×Ü¿©͏ɴĕнˣĥ؅rRS 4 nwՓWøȢ`�pR�

dFƛŻҦŐƾu��˃сu��EË©¯ßЗԈwëV�ΒȢRjb�dF 
Þƣċ̘uȯ͍Ѐѹ�UξbRjb�dF 
Þ9 ̫ 4 ̊؄Ϝ؅17 ̘ 10 ţ�qu˃с�UצRRjb�dF 
ÞƣՓҦwЗԈrԈɿx 9 ̫ 4 ̊؄Ϝ؅18 ̘ 10 ţ��ԽǧupԃR�dF 
 
؏؊Ē͢ƬƮ«Í¸ß؄ÖÜ±ÕÜɼɴ؅ 
9 ̫ 3 ̊؄̫؅11:40-13:00 uEŢɂĒ͢u��ƬƮԶ̑ĕ�ëĕՁȤqԃR�dF1
н 5 ţrбֵ̘wԶ̑ut��dWEƫĒ͢wɂл£Ü«Å¶rɂлŖȨ�_ϼԡ

wãEÄß©~�ёͣЛuU՚bRjk\�drɥRqdFtUEɳɻɵˤŭrɵ

XˤTuùƁȾ��ѪƏtUɳɻ�_ЀʥRjb�dFɞ˾uֻ�؄80 ɞ؅WQ�

�dwqEUɳɻwϡR̅xїlԘrt��dWEҫԽxƦҸqdF 
 
ؐ؊ùƁȾîŁÖÜ±ÕÜ«Í¸ß 
9 ̫ 4 ̊؄Ϝ؅13:15-14:15 uEÖÜ±ÕÜ«Í¸ß�ëĕՁȤqԃR�dFɳɻɵ

ˤŭrɵXˤTuùƁȾ��ѪƏtUɳɻ�_ЀʥRjb�dFɞ˾uֻ�؄80
ɞ؅WQ��dwqEUɳɻwϡR̅xїlԘrt��dWEҫԽxƦҸqdF 
 
ؑ؊ϼùĕEԬՁƾĕEҌĕ 
ϼùĕ 9 ̫ 2 ̊؄̊؅18:30–20:00 ȸĕՁȤ 
ԬՁƾĕ 9 ̫ 3 ̊؄̫؅11:40–13:05 ȸĕՁȤ 
Ҍĕ 9 ̫ 4 ̊؄Ϝ؅12:30–13:10 Խǧ 
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  ЗɅŦƶƍǱդʚԪρײ׺
9 ̡ 3  Ԫǣ 13:40–13:05׭̡׬́
 
 ȄŻԿƟԿҔԪρײ׻
9 ̡ 4  Ԫǣ  18:10–17:40׭ώ׬́
 
 �Û®Þº±µwŦϰunRpײ׼
ŐϰԪǣqxϓѼ LAN׬aist-open-wifi׭u���Û®Þº±µ˗ѶWƢҦqdF¾

¨ÚÞ¶ьxϪǗupUП�fb�dF 
 
 ϯѺТ�±©wԵǳײ׳״
ϯѺТ�±©׬°Ô¢ØÞµEÄÕÏ´×E¼Û�°ь׭WŐϰԪǣƬVRwƓϮ

�wÂ�ÌÖÞËÞµupԵǳ`�pR�dFgzUԹR΂�Zk`RF֭׵͑

jEÂ�ÌÖÞËÞµEדǣx́̚ȝĒrtmpU��dF_öʷZk`RF 
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Lāջ��ª¨M�

ƥ

 
���kAz¤¨µ»¿¾��jÔÄ¾� 
� ¢�ª¸»¾ÉÎ¾�¢�ª��¯±�z>woÄ¾�b/C�c��+!�3HÒ��±Ó� 
�?ÃÌÑÀ·Ðc���²�©I[O¨�nYÄ¾ÒG8�19¨¬Ó�¨��³�§�j

��20����;��N��j� 
� � ÕÖ0Q\�b/C��¯±�z>woÄ¾�TD'+�(c�« ©��¢�ª¿ÐÀÑc

Ò�;XLÓ�§�j���;��N��j� 
 
��lÄ¾�  
� �>	��vE��¯±�lÄ¾�TD'+/¢�ª¿ÐÀÑc�¤ 65����;��N��
j�  
� �^KRF�¯±�lÄ¾�¢�ª¿ÐÀÑc�¤ 120����;��N��j� 
� �6KRF�¯±�lÄ¾�¢�ª¿ÐÀÑc�¤ 70����;��N��j��
� �a"RF�¯±�lÄ¾�¢�ª¿ÐÀÑc�¤ 60����;��N��j� 
 
`-Jj¤¨µ»¿¾ 
`-Jj¤¨=7©�_¦{±r�£����Ò�j%§{±��² ­Ó 
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ќ 27 ǎ̵̊¾���Ïß¨Ü ȚĕȚԄ׊ĕÅÚ ÖÎ 

�

CŒִԽɭÅÚ ÖÎ؄ƛŻϡ́؅�

̘̊ؕ 2018 ɤ 9 ̫ 2 ̊؄̊؅12:00P18:30؄ƣċ 11:00P) 
ĕǩؕϿ͢ˀԄҌƬгѓʹnZy«Ü¯ß� œЀԽǧ�

Kץʍְ�Ïß¨Ü �Ț}L�

�

12:00P14:10 
ִĕQR`n�

ӓΥ׷ʓ�

̿ăǽȚǽȚּӷȚѲгѓх�

�

MŋȚץʍְwǤкN 
ɭֱؕӓΥ׷ʓ؄̿ăǽȚǽȚּӷȚѲгѓх؅ 

ĝG̲љ؄Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙؅ 
K-1. ŋȚץʍְqԘ�èІ 

ŻӸӶ 
Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙ 

K-2. ץʍְս֋ԟȭ-̑Ԛ֣EěУɖEʍţɢλ�ëʑu 
âțѨȀ 
͏ɴĕн¹£Ü 

K-3. ӽŋץʍְ 
ɥ̻ʑŇ 
�×Ü¿©͏ɴĕн 

K-4. ӽŋץʍְ�Ïß¨Ü qģЀ`׷��ʧɬ�ÏÖ 
ē̿Ōу 
Ϋ̀É¶¹�©͏ɴĕн 

K-5. àţȖϾϼȚ 
ӓΥ׷ʓ 
̿ăǽȚǽȚּӷȚѲгѓх 

14:10P14:20 ؗĔʭؘ 
14:20P16:00 
K-6. œϢϟÙß¦ßץʍְrǼŋȖÙß¦ßץʍְ 

ɥ̻ʑŇ 
�×Ü¿©͏ɴĕн 
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K-7. ŋȚץʍְwţԡҸrՙԡŅץʍְ 
ŻӸӶ 
Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙ 

K-8. ÂÜÉßØ�՚Tj Airyscan ͟Ţǌ 
ֶɏ̑Ͼ 
�ßØ³��©͏ɴĕн 

K-9. ՙԡŅץʍְ SIM unRp 
ǽƘǽŕ 
͏ɴĕн¹£Ü 

K-10. STED ՙԡŅץʍְ� ̪̄�Ïß¨Ü  
ֱũƌ 
Ö��Ì��Ú§©´Îª͏ɴĕн 
 

16:00P16:20  ؗĔʭؘ 
 
16:20P18:30 
MŋȚץʍְwʔЀN 
ɭֱؕɇέǿ֘؄ʬʱҟǮǽȚϼɒȚ֙؅ 

ŻӸӶ؄Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙؅ 
K-11. ϾXj��wӀ���� ―2 ŋȖץʍְ 

̵͑аɗ 
Ɔί֌ǽȚ׎ȖхȚгѓʹ 

K-12. ˨�Yԡ͂wǤкrʔЀ 
֥ǡ˸ș 
Ɔί֌ǽȚǽȚּŊњϾƹхȚгѓּ ŊњѽҷͱҸхȚţ֣ 

K-13. É¯Øwŋq��ѽҷwèІ 
յΐՃŌԎ 
Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙ 

K-14. ¾���Ïß¨Ü uֶ��ȚׅЛˀԄִЗƥ

ȥһ˼Ƨ 1,2 
1 ǕїгѓִЗΞąϼƅȚгѓʹ ӀпҀхȚгѓ«Ü¯ß 
2 ǕїгѓִЗΞąϼƅȚгѓʹ ŋ֤ȖɒȚгѓ«Ü¯ß 

 
ֳĕQR`n 
յΐՃŌԎ 
Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙ 
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;ŒִԽɭ� Kץʍְ�Ïß¨Ü �Ț}LunRp� �ß�¸�¦ßؕŻӸ� Ӷ؄ϿҌг؅ 

MƣԽ̅ΞN 

ŒִԽɭxϡ́qdFɻ̊EƣċqƯŮrɵX̩TuŏǩЀw�ß·�Uξbb�dF

ƯŮwtR̅xЃձ̧uԦŏיX�dF 

 

MŒִԽɭwv�RN 

¾���Ïß¨Ü wԑ֣�ɧ]EȚĕuƛŻd�ƦҸʚWQ�ąwɄ�ɧ]�j�u

ԃR�dF¾���Ïß¨Ü �Ț{jRąt�EȚĕƛŻxǄ�eE͵մb�dF 

tUEϡ́wŒִԽɭqdWEԽҟŖȨuȎƍxQ��f�F 

 

MƣԽȱՅҦN 

¾���Ïß¨Ü �гѓw³ßØrbpģSƦҸʚWQ�̅EӑƷWQ�̅tsEŏ

ֲҦWȱՅFÇ´ÖÜwƛŻ�͵մqdFɣ̒tԡԶuŽ��dWEǽȚּİǵыɬw

ŖȨqdF 

 

M´�©¶unRpN 

ɜ̰ҦuȣՎq֛ɛb�dF�ÖßÙß¦ßÅ×Ü¯ßqwƒŬqE 

KŋȚץʍְwǤкLuEģЀbj PPT �ëʑuE6 ©Ö�·� 1 Èß¨uҔȸƒŬb

j�wqdF100-200 Èß¨ыɬ�øȢbpR�dFHP q 8 ̫ã̎uЃձƣċ\�dF 
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◎ȚԄ׊ĕÅÚ ÖÎ 
̘̊ؕ9 ̫ 3 9 ؝ ؄̫؅8:50̊ ̫ 4 ̊؄Ϝ؅18:20 
ĕǩؕϿ͢ˀԄҌƬгѓʹnZy«Ü¯ß� œЀԽǧ؄ӠǡЦnZyɚ̿ 1-1-1) 
 
9 ̫ 3 ̊؄̫؅ 
8:50 
MִĕN 
ќ 27 ǎȚԄ׊ĕǽĕֱ� ŻӸ� Ӷ 

9:00P10:15 
M§ÜË¨�Î 1-aN� IţȖ��� 1؄NMR �V؅J 
ɭֱؕתǫʗ؄̿ăǽȚ؅ 

Я̲ȟƺ؄ƯƥɁɚїǽȚ؅ 
S1a-1.  NMR rԤѥхȚw҅Ƭu��ѱ֯w 3 ͳŇͦւ°�¸Í�©wԡ͂ 

 HЯ̲ȟƺ 1E֧̲֍ƽ 1,2EՃëŜȖ 1,2EɅƤˌȣ 1,3EŻӸ̙à 1,2 

 1 ƯƥɁɚїǽȚǽȚּӷȚгѓхE2 ӎϣхȚгѓͱͦϾƹŷʳ˞ѓ«Ü 
 ¯ßE3 Ɔ־ŊњǽÌ´×�Ø¥��Ü©Ѳ 

S1a-2.  X Ҏҁ̞ͦւԡ͂uǤoRjͦւϾϮȚw҅Ƭ�ÅÚß± 
 Hȥɏˌô 1EЁñıņ 1 

 1 ̿ăǽȚǽȚּկȚϾƹхȚгѓх 
S1a-3.  �Ö��ӽŋץʍְqţȖ���r 

 ӸӘ� ̠؄̿ăɒ͢ǽȚϼȚּ؅ 
 
10:15P10:20 ؗĔʭؘ 
10:20P11:35 
MË©¯ß¥Ì×ßԽώ،N 
 ɭֱؕΦɌʟȖ؄ȻȣǽȚ؅ 
� � �  ̻̀ҟׁ؄̿ăӷхǽȚ؅ 
 P1. ε֙ʍѽͦւ̑׻�VnȢ֤Лu�Ïß¨Ü d�ӎƀϻהơɖԏͷ§©´Î 

HΆŖ ˎ 1,2, ã ǈԎ 3,ͩƤ װҙ 3, ԕһ ǽĈ 3, ЁɊ ֨ô 3, ɇƻ Քƽ 3,  
     Ϙ Ԏ 2, ɣϚ ҭ 2, ȥһ ˼Ƨ 2,3 
� � �  1 UӡwΊȊȖǽȚ ϼȚ֙ ϾϮȚхE2 ϼƅȚгѓʹ ӀпҀхȚгѓ«Ü¯ß 
� �  (ϼг CBS)E3 ϼг CBS-�×Ü¿©փˬ«Ü¯ß (BOCC) 
 P3. ěУǹԹǟєֵŋǹԹǌ�ЀRj؎ͳŇǼϟúŋȖŮϖץʍְwִЗ 

HϙƤ� ņ 1EYi Xue2EPeter T.C. So2E ՄЁ̝ҟ 1 
� � � � 1 Ϋ̀É¶¹�©͏ɴĕнëȁгѓʹE2Massachusetts Institute of Technology 
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 P5.  ׷ց AFM u�� 2 nwЊt�եщΧʚ·Ï�Ü�̬d�ѱեщ֞ѺwƀЛͦ 
�  �  ւԡ͂ 
� �   HƭЁ̍ɜ 1EЯ̲ȟƺ 1Eξհǽժ 2EȸՇьЯ 2EȜɊ� ĺ 3E̷Ʌͷ̑ 3E 
� �   ŖͰՌñ 2,4EŻӸ̙à 1,4 

� � �    1 ƯƥɁɚїǽȚӷȚ֙E2 ƯƥɁǽȚǽȚּϼȚгѓхE3 ă֚ǽȚԒƬ 
      ƘȖŹхȚгѓʹE4 ӎϣхȚгѓͱͦϾƹŷʳ˞ѓ«Ü¯ß 
 P7.  PCNA w͐Ŗ׊ё�˒ͪubjבӕÙß¦ßŋϤȵWϾѽҷuæT�ʀט 
� �   H׷ͰǚĈ ìТɶ֥؈1 Ʌƿồ؈1 ƺЁĺƪ؈1 ɇ̵̙à؈1 ɏǈǼʦ؈1  ؈2
� �   ̻Ёװҙ ʮΙ̵̷؈2 2 
� �  �   1 ǽַɫїǽȚɒȚгѓхE2 ǽַɫїǽȚϾƹϽǯхȚгѓх 
 P9.  ֤Ȗ·²¶�ЀRjщ͞ɦѽҷÞōЎѽҷֵ interaction ӽŋ�Ïß¨Ü  
� �   HƆ̻̙ǽ�,ςɏƐ��,ĝӸ ƺу�,̵̬ аȖ�,ȸ֣Ɋ ǽĈ�,⁴,вɏ ƿô�, 
� �  ǩ ǋĮ�,�,⁴,⁵ױ  
� �   �ƯƥɁǽȚǽȚּ ɒȚгѓх,�Ŋњآؠتبتإءؠتبائгѓ؟ؤةأ,�ƈȚѲгѓх, 
� �   ⁴̳̾нĕŷւͱͦ,⁵Ͽ͢ˀԄҌƬгѓʹ ĺɯɒȚгѓֲ֙ 
 P11. ؍ŋȖž՘ץʍְ�ЀRj�ÜÃØ�Ü¦��Ø©ʧ͉Ì�©uU\�Ҳw 
� �   ϾĞ�Ïß¨Ü  
� �   H̲͞ѸƧ 1, I-Hsuan Wang1, тɅҪ 1, ͓ɱĄ 1, Lopes TJS1, 2,Gabriele  
      Neumann2, ΗɇҟԎ 1, 2 
� � �     1 ̿ǽƈхгÞ��Ø©ʧ͉ţ֣ 
 P13. ѽҷŖ¯Ü¿�Օ�ճցuЗӽŋÖÇØƅd�ƅȚÅÚßÄwִЗ 
� �   HGao Jingchi1EǦ׈à֘ 1,2EӧǛƺô 1,2 
� � �   � 1 ǽַǽȚǽȚּɒȚгѓхE2 ǽַǽȚōЎȚÃÚÜ´��гѓ«Ü¯ß. 
 P15. Ǽϟ՗͍ǟ 2 ŋȖץʍְ~wĸŋţ׌ŋȚѲwȷŏrϾĞ�Ïß¨Ü ~w 
� �   ʔЀ 
� �   HʇӸÿԇ 1,2Eǽƞɯɣ 1,2E̵͑аɗ 1,2 
� � �   � 1 Ɔί֌ǽȚʢǨхȚгѓхE2 Ɔί֌ǽȚ׎ȖхȚгѓʹ 
 P17. œϢϟӽŋץʍְЅŅwȢ֤Ԭħuư\jЅŅÇß©ӽŋУֶΞwִЗ 
� �   HĝG̲љ 1EMichael Halter 2EJohn T. Elliott 2 
� � �     1 Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙E2 �Ï×�ǕїͪυˀԄг 
      ѓʹ 
 P19. ¨Ñ��Ü¶Ç§�ØŖqwʍϾϮǣ׭w×�Ø¯�Îԟȭ 
� �   H͜Ё׉ȠEŻӸӶE֣ЁȺȟ 
� �   Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙ 
 P21. ŋÃ��¾ǟӽŋУֶţŋԌқwִЗrȣԫ 
� �   HɅ̵̽ǿ֘ 1 
� � �   � 1 Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙ 
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 P23. ՖǻÞÖÌÜţŋu��жק׺׵�Ú£wͦւԡ͂ 
� �   HȄӔ׉ñEìɅ׈ĈḘ֙ζɽ 
� �   ̿ăƈхͺхǽȚ˺֙׭ 
 P25. ��­­ßÎÌ��Ú RNA wÅÚÃ��×Ü uǤoZЏАԪ̃§©´Îw 
� �   ִЗ 
� �   Hתǫ ʗ 1,2EǗɁ љà 2Eũɇ ̀ҝ 2EӓΥ ׷ʓ 1Eà̲ ׁѨ 2,3 
� � �    � 1 ̿ăǽȚ ǽȚּӷȚѲгѓхE2 ¸¼ƈЕ�¼Çß§ÕÜ«Ü¯ßE 
� � �    � 3 ̿ăǽȚ ǽȚּɒȚгѓх 
 P27.  X Ҏ 1 ţȖչ՞Ξu��ҎӺ 1 ţȖƀʨwԟȭ 
� �   Hıˑ̐ɶ 1,2,3EֶƤƐƧ 4EבɅŋժ 4EʷþǤ֌ 2Eâȼƺɶ 2,3E 

 ΥЁ͎ 2,3EĝG̲Ԏͳ 1,3,4 
� � � �   1 ̿ăǽE2 ϿҌгE3 ϿҌгÞ̿ǽ OILE 4SPring-8/JASRI 
 P29. ՙԡŅ�Ïß¨Ü u��̑�Vrtmj̄jt͉ӕĞͦւ 
� �   H׷Ёӝ̗ 1ERawin Poonperm2EŻӸӶ 1ÈЁƗʓ 3EɣɇΡ 4Eтþɜà 2 
� � �  �  1 Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙E2 ǽַǽȚǽȚּɒȚгѓ 
� �   хE3 ʢǨրĮгѓͱ̳ͦ̾ ICT гѓʹE4 ǽַǽȚǽȚּϾƹͱҸгѓх 
 P31. ʑџ͖Ǭ֙ě�ͪЛrbjӷϮµ×¾×ß�Ñ×�wִЗ 
� �   H֧̲� Ą 1EDasa Siva2EìɅà׈ 1EBrent French2EKimberly Kelly2E 
� �   Alexander Klibanov2 
� �   �  1 ɝăǽȚӷȚ֙E2 University of Virginia, Cardiovascular Research Center 
 P33. ҲŖqwϝБԴȷur�tS T ×Ü¿ϻwΰϒͧɴwԡ͂ 
� �   HֱՃɏ̑Σ 1Eӣ֣ӝՔ 1EëɅĬʮ 2 
� � �   � 1 ɅƤǽȚǽȚּƈȚѲгѓхE2 ƊӭǽȚǽȚּƈȚгѓּ 
 P35. ֥¸¼ѭȖ�ũЀbjƏàѽҷŖwȾʹЛŻϨΞwִЗ 
� �   H̵Ǽș̑ 1Eɇ֙ɶǤ 1EӓΥ׷ʓ 1 

� � � �    1 ̿ăǽȚǽȚּӷȚѲгѓх 
 P37.  In Vivo Temperature Imaging for Deeper Abdominal Region of Mice Using  
� �   Ratiometric Over-1000 nm Near-Infrared Fluorescent Rare-Earth-Doped NaYF4 

�     Nanothermometer 
� �   HShota Sekiyama1, Masakazu Umezawa1,2, Shuhei Kuraoka1, Takuji Ube1, Masao  
� �   Kamimura1,2, and Kohei Soga1,2 
� � � �   1 Department of Materials Science and Technology, Faculty of Industrial Science and  
� �   Technology, Tokyo University of Science; 2 Imaging Frontier Center, RIST, Tokyo  
� �   University of Science 
 P39. FE-SEM Ɲ{ EDS u��ҳвʳţwţ͂ 
� �   HΊ̵̮ 1Ȇ̸׿ 1 
� � � �   1 ƊͻхȚˀԄǽȚǽȚּ� ŋхȚгѓх 
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 P41. ՙԡŅץʍְ�ЀRjǀöקǽӀЗϾ̘w�ÚÌ±ÜͦւǹƅwԟȭrͱҸ 
      ԡ̑ 
� �   Hɣ֣ƺɗ 1EΟɣ̐à 1EЁë�t� 1EŻӸӶ 1 
� � � �   1 Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙ 
 P43. Ì�©Ӏ©Ö�©ѽҷwοɬ�Ïß¨Ü  
� �   Hɇ֙ɶǤ 1E̔׷׈ 1EΑՃԎú 1EȸɅׁǿ 1EӓΥ׷ʓ 1 
� � �  �  1 ̿ăǽȚǽȚּӷȚѲгѓх 
 P45. ψβë FM-AFM �ЀRj̬ͱÞϾĞţȖ̺́ԈהwΊƺͦւ�Ïß¨Ü  
� �   HɣЁӘͮ 1E̲ƎԎ̗ 2Eȸ̓ǚ 2EɅЁǅ̀ 2EЁëЫϾ 3E؀ϕӞ 1 
� � �  �  1 Ͽ͢ˀԄҌƬгѓʹĺɯɒȚгѓֲ֙E2 ă֚ǽȚɒȚгѓхE3 ǥϸɒ͢ǽ 
� �   ȚɒȚ֙ 
 P47. ͒׵џÍ¶£Ü·×�ͦւwœϢϟץʍְԡ͂rџӪҔu��ʀט 
� �   H͸ЁѸɣ 1EвɅגӭ 2EŻӸӶ 2E͸˸ʐ 1 
� � �     1 ѡΟǽȚĞұѲE2 Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙ 
 P49. ʳֱŗ֬ÖÏ×Ëµמ��Ǣw��±Üw̼ƅ¯Ü¿�ՕÃ�§ÜwͱҸԡ 
      ͂ 
� �   HЁë�t� 1,2EӸþԎѳ 3Eɣ֣ƺɘ 1EвɏӔͮ 4EɇɎșΙ 3E 
      ŻӸӶ 1 
� � �     1 ϿҌг¾��Ïµ��ØE2 ѡΟǽּϾƹϽǯE3 ƆǽּEʢǨхȚE 
      4 ҞױЦїĺɯхȚǽ 
 
 
11:35P11:40 ؗĔʭÞщƀؘ 
11:40P13:00 
MĒ͢ƬƮ«Í¸ß؄ÖÜ±ÕÜɼɴ؅N  ǩʹؕëĕՁȤ 
ԬՁȑƾĕ      ǩʹؕȸĕՁȤ 

 
13:00P13:05 ؗĔʭؘ 
13:05P13:35 
MЧɊũƺƐǵչʡԽώN 
ɭֱ֧̲ؕƺЄ؄ɝăǽȚ؅ 

ŻӸӶơϿ͢ˀԄҌƬгѓʹ؅ 
��ЧɊũƺƐǵrџơҔţȖͱͦ�

вξĮà 
̍яЁǽȚϼɒȚԄּ 

 
13:35P13:40 ؗĔʭؘ 

― 34 ―



�

13:40ࠥ15:15 
࣒࢘ࢪ࣏ࣥࢩ࠙ 1-bࠕ ࠚศᏊࡿࡳࢆ 2㸦㟁Ꮚ㢧ᚤ㙾㸧ࠖ 
ᗙ㛗㸸ᑠ᳚ಇᙪ㸦⏘ᴗᢏ⾡⥲ྜ◊✲ᡤ㸧 

ᐑᕝᣅஓ㸦ᮾி኱Ꮫ㸧 
S1b-1. ୕ḟඖග㟁Ꮚ┦㛵㢧ᚤ㙾ἲ(3D-CLEM)࡛ぢࢫࢡ࣑ࢼ࢖ࢲ࢔ࣜࢻࣥࢥࢺ࣑ࡿ 

        ኴ⏣ၨ௓ 1, 2 
 1ஂ␃⡿኱Ꮫ་Ꮫ㒊ඛ➃2ஂࠊ࣮ࢱࣥࢭ✲◊ࢢࣥࢪ࣮࣓࢖␃⡿኱Ꮫ་Ꮫ㒊ゎ 
 ๗Ꮫㅮᗙ 

S1b-2.  Structural changes in actin filaments induced by repetitive interaction with  
       myosin II have an important role to inhibit cofilin binding and severing to 
       actin filaments, as demonstrated by high speed AFM 

 �ien �uan ��� 
 �ano �i$e �cience �nstitute ����-�ano����, �ana6awa �ni3ersit5, 

 S1b-3. ㉮ᰝ㟁Ꮚㄏ㟁⋡㢧ᚤ㙾ࡿࡼ࡟Ỉ⁐ᾮ୰ࡢ⏕≀ヨᩱࡢ㧗ศゎ⬟ほᐹ 
ᑠ᳚ಇᙪࠐ  ᒸ⏣▱Ꮚࠊ1 1 
 1⏘ᴗᢏ⾡⥲ྜ◊✲ᡤࣝ࢝࢕ࢹ࣓࢜࢖ࣂ◊✲㒊㛛 

S1b-4. ᭱ඛ➃㟁㢧ࢢࣥࢪ࣮࣓࢖ἲ 
 ᒾᓮ᠇἞ 
 ኱㜰኱Ꮫ⺮ⓑ㉁◊✲ᡤ 
 

15:15ࠥ16:25 
�ウㄽ㸯࣮ࢱࢫ࣏࠙  ࠚྕ␒ወᩘ࣮ࢱࢫ࣏
  
16:25ࠥ18:05 
࣒࢘ࢪ࣏ࣥࢩ࠙  ࠖࢢࣥࢪ࣮࣓࢖ࡢಶయ࡜ࣈ࣮ࣟࣉࠕࠚ2
ᗙ㛗㸸᭮ᡃබᖹ㸦ᮾி⌮⛉኱Ꮫ㸧 

ᵽཱྀࡾࡺᏊ㸦ி㒔኱Ꮫ� 
 S2-1. ࣝࢲࣔࢳ࣐ࣝከගᏊ㢧ᚤ㙾ࡢ࡬ࢢࣥࢪ࣮࣓࢖࢜࢖ࣂࡢᛂ⏝ 

ሬ㇂╬⏕ 
៞ᛂ኱Ꮫ་Ꮫ㒊 

 S2-2. 㔞Ꮚࣀࢼᮦᩱࡿࡼ࡟ iPS⣽⬊࡜ࢢࣥࢪ࣮࣓࢖෌⏕་⒪ࡢ࡬㈉⊩ 
༤ᕝ‮ 
ྡྂᒇ኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉ 

 S2-3. ᳜≀ࡿࡅ࠾࡟ࢢࣥࢪ࣮࣓࢖㉸⪏ගᛶ㏆㉥እ⺯ගⰍ⣲ࡢ฼⏝ 
బ⸨Ⰻ຾ࠐ ከ႐ṇὈࠊ1 1 
1ྡྂᒇ኱Ꮫࣈ࢕ࢸ࣐࣮࢛ࣇࢫࣥࣛࢺ⏕࿨ศᏊ◊✲ᡤ 
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 S2-4. Bioluminescent technology for visualization of biological functions 
      Takeharu Nagai 
         The Institute of Scientific and Industrial Research, Osaka university. 

 
18:05P18:20 ؗщƀؘ 
18:20P20:00 
MʰԞĕN     ǩʹؕ�Ã�Â�¹²ש�؄ǧ؅ 
 
  
9 ̫ 4 ̊؄Ϝ؅ 
8:50P11:05 
M§ÜË¨�Î 3NIѽҷ�Ԙ�Eπ�J 
ɭֱؕǿЁǆέ؄̿ăկɒǽȚ؅ 

ɇ֙ɶǤ؄̿ăǽȚ؅ 
S3-1. ՙԡŅŋȚץʍְu��җ҉ϰ��±Üw�Ïß¨Ü  

      HЁë�t� 1.2EŻӸӶ 1 
1 Ͽ͢ˀԄҌƬгѓʹ¾��Ïµ��Øгѓֲ֙E2 ѡΟǽȚǽȚּϾƹϽǯ

хȚгѓх 
S3-2. ׷ցՙԡŅ©Â¹Ü µ�©�œϢϟץʍְwִЗ 

H̜ӻñ 1E̿ˌƽ 1 
1 ͭΗ׎ͱ͏ɴĕн� Ö�Ã�¼Çß§ÕÜù̵֙͢� ¾��­×Óß§ÕÜ

«Ü¯ß- 
S3-3. ѽҷŖοɬw�Ïß¨Ü ԟȭr˱ġu��οɬϾϮȚ 

Hɇ֙ɶǤ 1EӓΥ׷ʓ 1 
1 ̿ăǽȚǽȚּӷȚѲгѓх 

S3-4. �Ø�»ÖwɼʨūʋΞ iCOM wִЗ 
Hȥ̵ɋƧ 1EɊ֣Ć 1 
1 ѡΟǽȚ ƈȚƈЕѲ ŖţΝČԾÞѱȽАŖх 

S3-5. Split-GFP �ЀRj�Ø�»Ö£Ü¯�¶¥�¶wƦԚƅrԡ͂ 
Ё̻ɯ 
ɅɼǽȚϼȚ֙ϼȚх 

S3-6. ѽҷ͐Þ�ÚÌ±ÜƀʨwϾѽҷ�Ïß¨Ü  
̲̻ȟ 
̿ăɒ͢ǽȚхȚˀԄŷʳгѓּѽҷūʋɒȚгѓ«Ü¯ß 

 
11:05P11:10 ؗĔʭؘ 
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11:10P12:30 
MË©¯ß¥Ì×ßԽώ؍N 
 ɭֱؕͰ̵װĭȖ؄Ɗӭɒ͢ǽȚ؅ 
       ̶Υƺɥ؄̿ăϼхǽȚ؅ 
 P2.  ϮϼƅȚrԤѥхȚu����×�©Ђ̾b Ø�ÜwїĞͦւԡ͂ 
� �   H̻̀ҟׁ 1, þãɧǽ 1, Ǳ֣ıԵ 1, ðĭҝװȖ 1, Ţ̻ӟӤȖ 1, ɚɇׁɥ 1,  
      ̵͜ɯɦ 1, ЁČň 2, вͰĺà 3, ǽ֣ȺĆ 3, ȸɊͷͮ 1 
         1 ̿ӷǽ¥Ͼƹ, 3 ӷ, 2 ̑̔ǽ¥ϼɒ 
 P4.  йʚ¸¼ÅÚßÄu���Ø§�ÎʔѢǟ fMRI 
      HɇЁ̟ 1EBenjamin B. Bartelle2ENan Li2EVincent Breton-Provencher3,4E 
      Jiyoung J. Lee2EElisenda Rodriguez2EJames Melican2EMriganka Sur3,4E 
      Alan Jasanoff 2,3,5 
         1 Ͽ͢ˀԄҌƬгѓʹĺɯɒȚгѓֲ֙E2MIT ϾϮɒȚхE3MIT ӀԲахȚ 
      хE4MIT Â�ÛßȚҡԦʯгѓʹE5MIT ƘȖŹɒȚх 
 P6.  ШӨЂ̾ β Ø�Ü 3 ֤ĞwїĞͦւԡ͂ 
      HǜЁǉĄ, ë̻Кӗ, Ȱ̹̓ϼ؈Δ͹, ̻̀ҟׁ, ȸɊͷͮ 
      ̿ӷǽ¥Ͼƹ 
 P8.  ƏàÍ¶£Ü·×��Ïß¨Ü u���×©´ͦւȝȢƅͱͦwгѓ 
      HѫЁШЂ 1E͌ЁՌɶ 1Eǽϕ̯֗ 2

EǿЁǆέ 1 
         1 ̿կɒǽÞּɒÞϾƹɒE2 ֚ĺɯֱȲƈЕ«Ü¯ßгÞϾĞԹѧͱҸ 
 P10.  Intracellular Ca2+ dynamics in guinea pig-pulmonary vein cardiomyocytes 
      HYusuke Tanaka, Tamano Ohmori, Shogo Hamaguchi, Iyuki Namekata, Hikaru  
      Tanaka  
      Department of Pharmacology, Toho University Faculty of Pharmaceutical Sciences 
 P12.  Green-Red ӽŋ¯Ü¿�Օ�ЀRjúŋȖ FRET �Ïß¨Ü ̽Đw̪֑ƅ 
      H̷ϕŇʎ 1,2EћŖŒɣ 1,3EЁëט 1EלЁĄ 2,3Eë̻ɉƧ 1,3 
         1 ̿ăϼхǽÞϾƹгE2 ̿ăϼхǽÞϼɒÞϮϼE3 ̿ăϼхǽÞIFCE 
 P14. ¬¹¤¡�ÐµØrbj͞Ϯwֱ՝׌§ ¸ØĖ֍w�Ïß¨Ü ԡ͂ 

HͰ̵гʓ 1EօӸǽժ 2ÉͰ͸ 2Eχΐ̡ 2EֱՃɏȣƻ 2E̶Υƺɥ 1,2 
         1 ̿ăϼхǽȚ�Ïß¨Ü ÃÚÜ´��«Ü¯ßE2 ̿ăϼхǽȚϼɒȚ֙ 

ʔЀϾϮхȚх 
 P16. ȸҷĞщԃʚCEPIA�ЀRjӊӋβѽҷ͏INS-1wȸҷĞCa2+wƦԚƅؕ 
 טҹҰ֟ϽǯWȸҷĞ-ѽҷՕֵwCa2+ƀʨuæT�ʀ׷      
      ɏðĭʦҝ 1EЁëŋ 2EHЁëТȖ 1 
         1 ǽȏȊȖǽÞשϮE2 ֖̿ǽÞӷ 
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 P18. W�©Ã�Ú�·ԡ͂wj�w�Ïß¨Ü «ØÂ²�ßrɼʨʢǨԡ͂w 
      ִЗ 
      HŻӸ Ȭą 1EμЁ Шҁ 1E̊ä֙ γȖ 2EԀΐ ʪ 1Èþ ԎƧ 2E͋Ζ  
      Шϔ 3E֥͜ ˹ɥ 4E̷ά ʩΙ 4EŻӸ јƪ 1 
          1 ƯǽּÞŷӷхȚ, 2 ѡΟǽÞƈ, 3ESCO, 4 ϿҌгÞŷӷǤР 
 P20. �»ӯ¯Èß¶ɄwÅÚ ÖÎѽҷͽ؞ӗѬʳϧuU\�Χʚ֟Ѻю(ROS) 
      Ͼʳ؞�ß¶Ã�¨ßwƀʨԡ͂rhwʁŶ 
      H̶Υƺɥ 1,2EϕЁׇɣ 1EтΌđƴ 1EӗįҖ 2,3Eȸ֣ҩú֘ 4E 
      ȸɏƺŞ 1EՐɁуׁ 1,5,6EǗɆѰà 6E֣G̻Քà 4E̾לșŋ 2,7 
         1 ̿ăϼхǽȚϼɒȚ֙ʔЀϾϮхȚхE2 ̿ăϼхǽȚ�Ïß¨Ü ÃÚÜ 
      ´��«Ü¯ßE3 ̄ϑǽȚӎϣхȚѲ؄կ؅E4 Ǖї֔ĖȚгѓʹȣ׳ǖ 
      ǩE5 կгͱͦ؞ϾϮͱҸũЀֲ֙E6 ʦȕǽȚկȚ֙E7 ŒїԺԧ̿ăϼхǽ 
      ȚɒȚ֙ 
 P22. ŗכťǹЊĞwѿƬfu�� Rab11 «Ü¥ßw°�¸Í²�ÙÜ¨wˎǽ� 
      Ǔ� 
      H̀þШņEϤþҢE֥ŋ؄ӸЁח؅̑Eë̻ɉƧ 
      ̿ăϼхǽȚϾƹƈхȚгѓʹ 
 P24. ֤Ȗ·²¶u��ȞŐս̑ƅѿҙŖщ͞ɦѽҷ�Ïß¨Ü  
      HΊəИʓͮ 1Eςɏ Ɛ�Eȸ֣ɊǽĈ�EΦɌʟȀ�EãЁΡɗ�EױǩǋĮ� 
          1 ƯƥɁǽȚǽȚּɒȚгѓхϾƹţȖɒȚȴ˶E2 ̿ăǽȚǽȚּƈȚѲг 
      ѓхͱҸϾϮȚȴ˶ 
 P26. ͞ϮwЗϾ؞ɼʨɼʳuU\�Χʚ֟Ѻю(ROS)wʁŶ-¬¹¤¡w ROS Ͼʳ 
      ֞ѺͲ˩ǹЊĞwɼʨɼʳЊɠw�Ïß¨Ü ԡ͂- 
      HӫƘͮ׈ 1EͰ̵гʓ 2Eȥ̵ǽթ 1E׸ɏ̟ɶ 1EΪþƌô 3EȸֶΡñ 2,3E 

̶Υƺɥ 1,2 

1 ̿ăϼхǽȚϼɒȚ֙ʔЀϾϮхȚхE2 ̿ăϼхǽȚ�Ïß¨Ü ÃÚÜ 
´��«Ü¯ß 

 P28.  X Ҏ 1 ţȖչ՞Ξu�� TRPV1 ±Ñ»Øw 3 ͳŇ։ƀ 
HӸ̻љȖ 1Eâȼƺɶ 1Eıˑ̐ɶ 2EֶƤƐƧ 3EâȼȠČ 1EðĭΡ 1E 

� � � ĝG̲Ԏͳ 1, 2, 3 
� � � � � 1 ϿҌгÞ̿ǽŊњ�ÈÖÜ·ԤπˀԄ OILE2 ̿ăǽȚǽȚּ̄מǢŷʳх 
� � � ȚгѓхE2 �ժɬŋхȚгѓ«Ü¯ß׷ SPring-8 
 P30.  pH ʧƣʚӽŋÅÚßÄu��е׵ѽҷÅÚ¶ÜËÜÅƀʨw in vivo ԟȭ 
� � � HӳɊ҉̀ 1)Eǽ͜׈ǿ 1)E ӧǛƺô 1,2) 
� � � � � 1) ǽַǽȚǽȚּɒȚгѓхE2) ǽַǽȚōЎȚÃÚÜ´��гѓ«Ü¯ß 
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 P32. ͧGtÌß�ß�ЀRj͞ϮѽҷŖw��±ÜÃ�ÖÏÜ¶wÖ�Ä�Ïß 
� � � ¨Ü  
� � � HՌɎѷð 1EֱɌ̙ 2EŋЁɂׁ 1EãЁǿ֘ 3 
� � � � � 1 Ͽ͢ˀԄҌƬгѓʹϾϮÅÚ«©гѓֲ֙E2 Ͽ͢ˀԄҌƬгѓʹ¾��Ï 
� � � µ��Øгѓֲ֙E3 ̍яЁǽȚŊօϼɒȚ֙ 
 P34.  Toward Automated Identification and Analysis of Cell Differentiation Stages 

using Bright Field Microscope Image by Artificial Intelligence 
Archana Bajpai1, HToutai Mitsuyama1 

� � � �  1 National Institute of Advanced Industrial Science and Technology (AIST) 
 P36. Ǽϟ՗͍ǟ 2 ŋȖץʍְu�� 4 ֢ͪԿϾѽҷw 3 ͳŇҀ̘ԟȭ 
� � � H֮ЁʜƧ 1,2Eǽƞɯɣ 1,2E̻Ёׁ 3,4EֱՃ֙ŋΡ 3,4E̵͑аɗ 1,2 
� � � � � 1 Ɔί֌ǽȚÞǽȚּʢǨхȚгѓхE2 Ɔί֌ǽȚÞ׎ȖхȚгѓʹE 
� � � � � 3 ǤкϾϮȚгѓʹÞϾϮօƅгѓֲ֙E4 ҌƬгѓǽȚּǽȚÞϾƹхȚг 
� � � � ѓх 
 P38. Ì��Ú¾ÄØrՙחΟ�ЀRjӀͪЛӷϮµ×¾×ßuֶd�ǤкЛ͟ԥ 
� � � Hȸįǽͮ 1E֧̲ Ą 1EӫƘӖҝȖ 1EJohan Unga1EȠŅϼѷ 1E 
� � � Ɋ ʕŋ 1EʀɅΕҙ 1EìɅà׈ 1 
� � � � � 1 ɝăǽȚ� ӷȚ֙ 
 P40. Ùß¦ßԴ՘Ԉהǹěץʍְ�ЀRj͞ϮѽҷԈɄwѯɺʚϯʚwԡ͂: 
� � � Χʚ֟Ѻю�Ĉbj͞ϮѽҷwŊњʳֱrѽҷǲwŹȚЛϯʚwūʋͱͦ 
� � � H͜ġĬѳ 1EǽՊĆз 2EͰ̵гʓ 3E̶Υƺɥ 3,4EЂþȟΙ 1,2 
� � � � � 1 ̿ăϼхǽȚ гѓˠօͱͦ ҌƬгѓּ ��ß¯ßÃÚÜ´��¥��Ü 
� � � ©&´�¼Ú¨ßгѓ«Ü¯ßE2 ̿ăϼхǽȚ ϼȚ֙ќà֙ ƅȚхE 
� � � � � 3 ̿ăϼхǽȚ гѓˠօͱͦ ҌƬгѓּ �Ïß¨Ü ÃÚÜ´��«Ü¯ 
� � � ßE4 ̿ăϼхǽȚ ϼɒȚ֙ ʔЀϾϮхȚх 
 P42. Ì�ÚÃ�ß¨ѽҷwÃ�¤¥�¶ß§©uU\� LPS w�¨Ó¾Ü¶ġЀ�   
� � � � � �Hǽƞ� ˌô ĭȖװ Ͱ̵؈ 1 1,2 
� � � � � 1 Ɗӭɒ͢ǽȚɒȚгѓхϾƹϽǯхȚȴ˶2؈ Ɗӭɒ͢ǽȚŊօɒȚ֙Ͼƹ 
� � � хȚх؈ 

 P44.  OTN յՖǻӽŋ�Ïß¨Ü §©´Î�ЀRjҳ΍˜ΜwÖ�Ä�Ïß¨ 
      Ü  
� � � H͕ϕ׉ƺ 1,2EƭЁө 1Eã̻ШϾ 1,2ĘʴŒɣ 1,2 
� � � � � 1 ̿ăϼхǽȚǤкɒȚ̺֙́ɒȚхE2 ̿ăϼхǽȚҌƬгѓּ IFC 
 P46. ѿҙս̑ƅˀԄu��НӇŖ֙ͦւw 3D �Ïß¨Ü rͦւԡ͂ 
� � � Hԕϕʓï 1E̿ÝɌĺ 1Eвξϓ՟ 1ÈϦрȖ 1 
� � � � � 1 ͏ɴĕнÃ�Ü¡ØҌƬгѓʹ 
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 P48. ƏàŋȖqţŋƦҸtՙĖȷեщњ«Ü¥؄TES؅w�Ïß¨Ü ʔЀ 
� � � HíҠàͮḘ֙֡װEтЁǽΙ 
� � � Ͽ͢ˀԄҌƬгѓʹϮϼԤπͪυгѓֲ֙ 
P50. ѽҷŖȾʹqwÌ »§�Î��Üw FRET �Ïß¨Ü �

� � � B̄ӸՄ 1EɅë؂ 1E֧̲șΙ 2EǦЁҨƪ 1Eɇέǿ֘ 1 
1 ʬǽϼɒϾƹʢǨE2 ʬǽϼɒʔƅ�

 
12:30P13:10 
MҌĕN 
 
13:10P13:15 ؗĔʭÞщƀؘ 
13:15P14:15 
MùƁȾîŁÖÜ±ÕÜ«Í¸ßN   ǩʹؕëĕՁȤ 
ɭֱؕĝG̲љ؄Ͽ͢ˀԄҌƬгѓʹ؅ 
 ë̻ɉƧ؄̿ăϼхǽȚ؅ 

 LS2-1. 4D �Ïß¨Ü qշ�ёӢ¯Ü¿�Օw¤Ø¨ĞŖլջͱͦ 
       H؀ɏ֤׈EȥČǽթEë֣̑ɽ 

   ϼƅȚгѓʹŋ֤ȖɒȚгѓ«Ü¯ß 
LS2-2. ԤѥхȚu��֞ѺΧʚūʋţȖwԡ͂ 
� �    ¬�}G� 1ª
}'1 2ª O(Y 3ª| ¢� 2ª¡T¾ÌÓ 1ª�a(4 1ª 
       �Hk� 2ª:J!4 2ªU�QV 2ª�]Q( 3ª�H(c 2ªi	Z 1 

    1 ʎɊǽȚ� Ŋњ֞ѺȚгѓʹE2 ɝăǽȚ� �¨�Ǖׅʧ͉БūʋгѓʹE 
    3 ɝăǽȚƈȚ֙� ȸŎхȚԽɭ 

LS2-3. pH ʧƣʚӽŋÅÚßÄu��е׵ѽҷÅÚ¶ÜËÜÅƀʨw in vivo ԟȭ 
HӳɊ҉̀ 1Eǽ͜׈ǿ 1E ӧǛƺô 1,2 
1 ǽַǽȚǽȚּɒȚгѓхE2 ǽַǽȚōЎȚÃÚÜ´��гѓ«Ü¯ß 

LS2-4. ѽҷŖÌ »§�Î��Ü�Ïß¨Ü  
H̄ӸՄ 1EɅë؂ 1E֧̲șΙ 2EǦЁҨƪ 1Eɇέǿ֘ 1 
1 ʬǽϼɒϾƹʢǨE2 ʬǽϼɒʔƅ 

 
14:15P14:20 ؗĔʭÞщƀؘ 
14:20P16:00 
M§ÜË¨�Î 4NIƈЕrąĞw�Ïß¨Ü J 
؄ţȖ�Ïß¨Ü ȚĕƬƮ§ÜË¨�Î؅ 
ɭֱؕ̀׷ƿ֘؄ă֚ɫїƈхǽȚ؅ 

ðäԎƪ؄Ɔί֌ǽȚ؅ 
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S4-1. ƈЕuU\�Ã�¶¹�©wօ͹ -ʻԄ˴˧§©´Î~wʔЀ- 
 ƿ֘̀׷
ă֚ɫїƈхǽȚƈȚÃ�¶¹�©Խɭ 

S4-2. ͱҸʚ¸¼ѭȖ�ЀRjW�˄Ğƈӷwӷſ�Ïß¨Ü  
HͬЁɥо 1EʎΌͷñ 1EƥϕТȖ 2Eë֣Ȯ 2 
1 ̿ƆǽȚǽȚּƈȚѲгѓхE2 £¹�Í¼Ø¯(͏)ִЗ҅ˏ̵֙¾��ԖѺ

ˀԄִЗȤ 
S4-3. PET u��ϾĞ�Ïß¨Ü  

ɇΖуɽ 
тþǽȚ׷�»Ø�ßƈȚгѓ«Ü¯ß ϾĞͱҸԡ͂Țֲ֙ 

S4-4. MRI �ЀRjͱҸ�Ïß¨Ü w¶Â²�© 
ƘЁ׉Ƨ 
ʎɊǽȚƈͺӷȚгѓ֙˷ȵҎƈȚţ֣ 

 
16:00P17:10 
MË©¯ßԥԻ،� Ë©¯ßĽ˾ЉƩN 
 
17:10P17:40 
MϯŨԽώ؄ȚԄĂΨԽώ؅N 
 ɭֱؕΌþĺΙ؄ǽַǽȚ؅ 
 ̪̄ƅȚuǤoZ̄jt�Ïß¨Ü Þ˭ƀˀԄwŷԐ 
 ά֣ ΡϤ 
 ̿ăǽȚǽȚּӷȚѲгѓхEƮƈȚѲгѓх 

 
17:40P18:10 
MȈžՓƣՓԽώN 
 ɭֱؕՓ֓ҥȑƾĕ 
 �Ïß¨Ü �Ǥզrbj¯Ü¿�ՕwͱҸԡ͂U�{˞ѻ 
 ǫʗת  
  ̿ăǽȚǽȚּӷȚѲгѓх 
 
18:10P18:20 
MÇ©¶�Ïß¨Ü Փ˛æɴÞֳĕN 
 
� �

― 41 ―



 

◎̫ȕӱִēunRpwǀRƨ�fň 
 
ъ 27 Ǌ̫́½���ÎÞ§Û�ȕēȕӱִēøžȹ 
E-mail׽bioimage2018@aist.go.jp 
 ׭Rϳbâ]�dאqX�k\ָȑÎÞ×qwծѱ�U׬
URL: http://j-bioimaging.org/bioimaging2018/  
 
O305-8566  
ӍǝЖnZyɔ̵ 1-1-1 êǽъ 6 
ϯ͘ʸӱѺƨТсʱ 
½��Î´��×Тсք֝ 
Ÿӥ� ӣ ˽ 
TEL029-861-5555׽ / FAX029-861-6407׽ 
  

― 42 ―



 

�

�

A�ȕӱԪρē�ԃ̃�A�

�

ϡťԪρ�

ȄŻԿƟԿԪρ�

ЗɅŦƶƍǱդʚԪρ�

¦ÛÊ§�Í״��IŠȑ׬״������ �V׭J�

¦ÛÊ§�Í״��IŠȑ��� �J׭���ʆ֛E׏ȑָ׬	

¦ÛÊ§�Í׵IÄÙÞÃrİĜw�ÎÞ§Û�J�

¦ÛÊ§�Í׶Iѫҥ�ԅ�Eγ�J�

¦ÛÊ§�Í׷IƅЅrăĜw�ÎÞ§Û�J�

øžȹíĿªÌ·Þ�

 





ϡťԪρ 

äß�²'©"�ß�&:hrJpCqÚ�ÒŚ(�Ş 
Development of chemistry-based state-of-the-art imaging and perturbation technologies 

BΟ֎Εϖ 1,2,3 
1 ̵āǹȕǹȕ֧ӤȕѠТсд ӤƸĊԫƂȕE2 ƪƅȕѠТсд ϮĜʛǤȕE3AMED CREST 

BYasuteru Urano1,2,3 
1 Graduate School of Pharmaceutical Sciences and 2 Medicine, The University of Tokyo, 3CREST AMED 

 

Ӫŉ�ÎÞ§Û�ʸΒxEϮXpR�ѫҥ�ŽϠĜœuU\�ƧмϮĜʍѐ�EÖ�×®�Í

VnנʠɥuˏT�^rWƢҦqQ�j�EϪĊwƅȕÝϮϠȕ׈ǞТсuʋ׆wʳΒrtmp

R�FȞ֯E2008 ɝw»ÞÆ×ƂȕԿWã̱ҬňϮ�u��IѻӂӪŉ®Û¾�Ձ(GFP)wЇԅr

֟ЇJuE2014 ɝw»ÞÆ×ƂȕԿWIՅԎŃɥwӪŉ׏ʆ֛w֟ЇJuåT��j^rV��E

ՠɝwӪŉ�ÎÞ§Û�ʸӱw֍ԃʓWėT�F 

Ӫŉ�ÎÞ§Û�wȞϪuxEӪŉ׏ʆ֛tswŉȕʸӱrԌγȬԱŠȑ�ƢԇƂd�ӪŉÄ

ÙÞÃwèҔW֍ԃtԃѨʸӱrt�FŮҔu֡bpxEŐϔϑ׏ʆ֛Eù׬Ǹ׭ŉȑ׏ʆ֛EӪ

ŉȭƵ׏ʆ֛EŎƜȰϖ̈׏ʆ֛EՅԎŃ׏ʆ֛ts͜Gtֿ˼ЋŉȕʸӱW֟Ї`�EȞϰƂ

uҼmpR�FʀҔu֡bp�EGFP ʸӱ� FITC rRmjӪŉ®�rbpwÄÙÞÃk\qt

ZEFluo-3 � Cameleon tsw�×¦�Í��ÛÄÙÞÃ�xc�rd�E˶ǸZwӪŉϡʓǵƂ

Ǜ�ÎÞ§Û�ÄÙÞÃW֟Ї`�pXpR�FыҔ�x^wêqEϡu̢ͦȳŠȑӪŉÄÙÞ

ÃwԨϬЋўȦԕԑ�ƢҦrd�EŻՄϢʡŠȑwЇӪŉʓwўȦŨʄu֡d�ŉϠϬ̢ͦƂȕ

Тс�֖ʞӰREŎZ˼jtӪŉÄÙÞÃŠȑԕԑΒ�ӿ˶ЧхbE˼ԆӪŉÄÙÞÃw֟Їr

˼jt�ÎÞ§Û�wȞϪuʬŷbpXj(Kenmoku S, et al., J. Am. Chem. Soc. 2007; Kamiya M, et 

al., J. Am. Chem. Soc. 2011; Sakabe M, et al., J. Am. Chem. Soc. 2013; Uno S, et al., Nat. Chem. 2014; 

Umezawa K, et al., Nat. Chem. 2017)F`�uƪƔϬuǠoXEŻՄϢʡV�wЇӪŉċǷwѾƶն

к�ўȦuŨʄd�^rqEactivatable ǛϮϠЇŉÄÙÞÃÝŉǬʠÄÙÞÃ�ƢԇŉŻՄ Þ§

¶ƂƨϠtsw˼jtԌγÝ˥ŽʸӱwŴӽu�ʬŷbpXj(Takakura H, et al., J. Am. Chem. Soc. 

2015; Ichikawa Y, et al., Angew. Chem. Int. Ed. 2014; Umeda N, et al., ACS Chem. Biol. 2014)F 

̫ԪρqxEƂȕЋtЇʜכ�ġd�^rqԠϮd�̠˼ͦנҦ�ÎÞ§Û�Ý˥ŽÄÙÞÃ

֟ЇøĢrEh���Κϰbj�ÎÞ§Û�Ģts��e͚Ԍd�F`�uыҔ�Wՠɝ֖ʞձ

ӰbpR�EǷдÝœԇ֛ʳӱu�mpW�քę�ўЧu˦şbEW�wƞ�ʹbu��ŕЇ�

ψΰ`f�^r�Бˊbj˼jtӪŉÄÙÞÃw֟ЇøĢu֡bp�ѬĆd�(Urano Y, et al., Nat. 

Med. 2009; Urano Y, et al., Sci. Transl. Med. 2011; Asanuma D, et al., Nat. Commun. 2015; Ueo H, et al., 

Sci. Rep. 2015; Shinden Y, et al., Sci. Rep. 2016)F̫�ÄÙÞ°xEƌùȓw½��ËÞ�ÞƢԇƂ

uǠoZԗ˻ÄÙÞÃw֟Їk\qtZEыҔ�wˉn˶ЊмבwӪŉÄÙÞÃV�ʬ�Õ�Ã

ÕÖÞ�˼פҺɡ͕Ĝ}rռϰbpÕ�Ã�ÎÞ§Û��ӰS^rqE˼jt½��ËÞ�Þw

Їԅ��ƢҦrd��wqQ�(Onoyama H, et al., Sci. Rep. 2016)E`�uƪß½��ËÞ�Þ�Κ

ϰbjԗ˻r΍ЅwßĜƂ�ȞϪd��wqQ�(Chiba M, et al., Angew. Chem. Int. Ed. 2017)F̫

ԪρqxE^��wW�ԗ˻r΍Ѕu֡d�̠˼wʬ̻�ѬĆd�F
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Functional analysis and exploration of proteins based on imaging 

Bהǧ ʐ 1 
1 ̵āǹȕ ǹȕ֧ӤȕѠТсд 

BRyo Iizuka1 
1 Graduate School of Pharmaceutical Sciences, The University of Tokyo 

 

ρҔx^��qEX Ѽѯ̔͛խԎ̸Β[1, 9, 11, 16], EX Ѽȳԍ˳ôΒ[2, 6, 17]E͆ШͽŐצΒ[10]Eָȑ

ġbE®Û¾�Ձכ�ʆ֛Β[3–5, 8, 13–15, 19–23]tsw�ÎÞ§Û�ʳΒ׏ʆ֛Β[5–7, 12, 17, 18, 21]EӪŉ׏

wͦҦÝ͛խԎ̸uƞ�ѭ�qXjF�j̠ՠxEӪŉ�ÎÞ§Û�uǠoZͦҦʓϮĜŠȑw

˖ѩΒ�֟ЇbEhwȞՌuź�pXj[24]F̫ԪρqxEãԓwТс�êʊuѬĆd�F 

ŎƜȰӪŉ׏ʆ֛ΒqxEλΥêuȓǕd�Ӫŉ͟ԬŠȑW˶Ɔ nM ut�rE�½º±ªÛ

µǥuəuӪŉ͟ԬŠȑWȓǕd�^rut�E1 Šȑ�ÎÞ§Û�WǍַrt�F̂ w֦϶�ʴ

Фd�˽ΒrbpE·»֟ƠǠ̷�ϰRj 1 ŠȑӪŉ�ÎÞ§Û�Βuƞ�ѭ�qXjF·»֟

ƠǠ̷xEСӊ�Õ¨uӝЙbj�×Ì¸�ÍӢҶâuEƢԇŉwΓ֜���ȳ`t֟ƠWǸ˶

ֆŢbjǠ̷qQ�F֟ƠwãĺV�ŉ�ϖȰd�rEՠĽw�uֽəuȹǕƂbj�½º±ª

ÛµǥWЇϮd�F̂ ��ŻՄŉrd�^rqEµM ωɥwӪŉ͟ԬŠȑ�λΥêuȓǕ`ftW

�q� 1 ŠȑӪŉ�ÎÞ§Û�WƢҦrt�F^��ŦϰbEǹҲӕw¦ÐÇÙ¸Û GroEL wͦ

ҦЋtƜʍê֠ĜwВ˗ԌȨuʬŷbj[20]F^wЇԅWȂͦrt�EϮƂȕÝѫҥϮϠȕw˲д

̝u�ԓՓ`���s̢ƫt GroEL wƜʍÏ´×wԅВbWբ����SutmjF 

ϭǫêw 99%ċâwʆϮϠxEϪǕwʸӱqxǟחWǍַtʆϮϠַ׬ǟחʓʆϮϠ׭r`�

pR�FַǟחʓʆϮϠWϯϮd�։ѨxE˼jt։ѨԽηrbpֽəuǹXtƢҦʓ�ж�p

R�F̂ ��użϨЋu��ª¨d�˽ΒrbpIΌê;ο�ŦϰbjʆϮϠ։ѨտĔȑ˖ѩΒJ

�֟ЇbjF^w˽Βqx�eE͟Ћrd�։ѨuȬd�ЇӪŉʓǠՁrr�uEϭǫêwʆϮ

Ϡ�¦Û�×ª×ƌęqΌê;οuȮōd�F͟Ћ։Ѩ�ЇϪd�ʆϮϠWȓǕd�yEʆϮϠ

WӪŉ�˯n�Sut�Fͨ uEӪŉʓwʆϮϠWȮō`�jΌê;ο�Ӫŉ׏ʆ֛ãqǊƝbE

¦Û�×ª×ƌęqʆϮϠwŎ¡»ÍǬɚ�ӰSFʃ��j¡»ÍʛǤ�ŦϰbE͟Ћ։ѨտĔ

ȑ�ƞʃd�F^w˽ΒwȞՌu��E΢;êw̩ǟ�³½חÖ�ϲ̴˼Ԇ β-�×¢¦¯Þ«տ

Ĕȑ�Ǹ˶ƪȝd�^ruʬŷbj[24]F 

 

[1] J. Mol. Biol. 335, 1265–1278 (2004) [2] J. Biol. Chem. 279, 18834–18839 (2004) [3] J. Biol. Chem. 279, 31788–31795 

(2004) [4] FEBS Lett. 579, 3718–3724 (2005) [5] J. Biol. Chem. 280, 32586–32593 (2005) [6] J. Biol. Chem. 280, 40375–

40383 (2005) [7] Extremophiles 11, 225–235 (2007) [8] J. Lumin. 127, 192–197 (2007) [9] Proteins 70, 1167–1174 (2008) [10] 

Proteins 70, 1257–1263 (2008) [11] J. Mol. Biol. 376, 1130–1141 (2008) [12] Proteins 71, 771–782 (2008) [13] Nucleic Acids 

Res. 36, e70 (2008) [14] J. Biol. Chem. 283, 23765–23773 (2008) [15] J. Biol. Chem. 283, 23931–23939 (2008) [16] J. Mol. 

Biol. 383, 465–474 (2008) [17] J. Biol. Chem. 283, 34773–34784 (2008) [18] Proteins 74, 6–17 (2009) [19] Biochem. J. 427, 

247–254 (2010) [20] J. Biol. Chem. 285, 23159–23164 (2010) [21] PLoS ONE 6, e22253 (2011) [22] Proc. Natl. Acad. Sci. U. 

S. A. 109, 4881–4885 (2012) [23] J. Biol. Chem. 287, 41118–41125 (2012) [24] Sci. Rep. 6, 22259 (2016) 

― 46 ―



ЗɅŦƶƍǱդʚԪρ�

Ĥ¼�£�¬%Ĵ�Ņ�±ôñ 
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BСαĬß 1 
1 ̄нϱǹȕÝϬɌȕӱ֧ 

BShin’ichi Ishiwata1 
1 Waseda University, Faculty of Science and Engineering 

 

� ЗɅŦƶƍǱxE֢ ǹÝǠЩɌÝϮϠɌȕд̎ĊwƌѫҥϮϠwӰŽuȋ��EϮĜҶ�ѮpE

ȦЙǛՏ X Ѽ׏ʆ֛�ΚϰbjϮĜ͛խErZuѫҥ͛խwТсrRSˋʮЋtТс�`�j^

rqП��pR�dFhwɻWER�y̠ʀwćørbpEэƝ҂Šȑͦ͛u֡d�ϣһwԣ�

ŏӵ`�j^rEh�uʊӯ�ΔW�j^rxEQ��П��pRtRk�SrʑR�dFЗɅ

ƍǱW^wԨ˸ğʬuŶ�ΔW�j^runRpxEhwŮuгwТс�×ÞÄWЇӵbjԨ˸

W�±� wßnutmpU�EhwԨ˸�șʬ`f�âqEBIOPHYSICS׭Ref. 1, 2׬ Ԟwѽִ

Ȍƺ֜�bpRjг�ԭԨd�ͦēWQmj^rV�EЗɅ`�w̠ʀwUćø׬Ref. 3׭�իb

pEЗɅ`�wТсҔrbpw҃͘wßш�_ѬĆbjRrʑR�d 

� ЗɅ`�xϮϠɌȕдw̧״ϮqdWEǹȕ֧qȠ̫Ț`�Eě΍ИϬ`�rƪ̧ōȕqdF

hwׄгxEƫǹÝϬÝϠϬȕдwƍǱԥкuR�bjWE^wŅͽwӁRµÖ�w^rxȓc

â]pR�bjFȴGТс³ÞËWϺt�^rV�EhwʀТсâwĀΛxQ��tVmjwq

dWEЗɅ`�WэƝ҂Šȑͦ͛u֡bpɲRҾƳ��j�j^rV�EʑR���tRТсĀ

ΛWqXjwqbjF 

� �Õ¨Ǡ̷âuƮЙbjÌ�¦ÛŠȑwâ�ß̫w��°ÛÂ�ÕÎÛµWμ�մŽd� In 

vitro μ�մŽѠrRSȞלѠWȲō`�j^rqEгjlxVvpV�ͽutmpRjEμ�մ

Žuĕmp��°ÛÂ�ÕÎÛµxhw֜ՑwƲ��ǊՐbtRVEԐR˽�ǵT�yEÌ�¦

ÛŠȑÏÞ®ÞWЇϮd�μ�ŶxE��°ÛÂ�ÕÎÛµw֜ՑuΎSμ�մŽŶuŸTpE

Â�ÕÎÛµ�ǊՐ`f��Stµ×�ʬŠ�ƭ�tRVErRSǀRuѐT���ȞלѠ�Ɍ

Ǽb�bjFhwѯ̻Ehwµ×�wȓǕu�mpE��°ÛÂ�ÕÎÛµWˑ�EՅ�f��

ɵʬd�rRSʑRW\tRЇԅ�d�^rWqX�bj׬Ref. 1׭FЗɅ`�x^wԨ˸uɲR

ҾƳ�ˉj�EÌ�¦ÛŠȑÏÞ®ÞwЇϮŶuƭ���µ×�ʬŠwʞƳ�ΨZғȨbEŎZ

˼bRƝ҂ŠȑÏ´×�͛ʜ`��^rut��bj׬Ref. 3׭Fɴ́x^wԨ˸�êʊuЗɅ`

�w҃͘�_ѬĆbE2 ɝŮuþZt��jЗɅ`��Ĺ{jRrʑR�dF 

 

[Ɨғ˸ϥ] 

1) Nishizaka, T., Yagi, T., Tanaka, Y. and Ishiwata, S. "Right-handed rotation of an actin filament in an in 

vitro motile system." Nature, 361, 269-271. (1993). 2) Tanaka, Y., Ishijima, A. and Ishiwata, S. "Super helix 

formation of actin filaments in an in vitro motile system." Biochim. Biophys. Acta, 1159, 94-98. (1992). 3) 

Majima, T. “Load-dependent sliding direction change of a myosin head on an actin molecule and its energetic 

aspects: Energy borrowing model of a cross-bridge cycle.” BIOPHYSICS, 5, 11-24. (2009).
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��� rԑѓдȕwѳƨu��џ֚w 
 ͨŅ͛խ¯�·Ì�¨wԎ̸�

Conformational analysis of oligosaccharides using NMR−validated MD simulation 

	О̨Țƶ 1Ę֒ոƹ 1,2Eԯêřȑ 1,2EɀƠ˄Ȟ 1,3EŸӥ̏ß 1,2 

1 ƫơȼɔхǹȕǹȕ֧ӤȕТсдE2һϕдȕТсͦ͛ϮƵŴʬ˖сªÛ®ÞE3ƃ֩ňшǹË

³Ö�×¤��Û¨Ѡ 

	Hirokazu Yagi1, Tatsuya Suzuki1,2, Saeko Yanaka1,2, Takumi Yamaguchi1,3, Koichi Kato1,2 
1Graduateed School of Pharmaceutical Sciences, Nagoya City University, 2Explatory Research Center 

on Life and Living Systems, National Institutes of Natural Sciences, 3School of Materials 

Science, Japan Advanced Institute of Science and Technology. 

 

џ֚ĮזxíԃtґԖʀĮזqQ�EϮĜœuȓǕd�U�h50׫w®Û¾�ՁWџ֚u��

Įז�Ɵ\pR�r`�pR�Fџ֚wͦҦwЇϪxEџ֚�ԟԬd�®Û¾�Ձ׬Ø�°Û׭

rwГúğϰ�ȂͦrbpR�FĢTyEȳҥĜœuURpE˼Ϯ®Û¾�ՁwմƵxEÂ�Þ

×´�Û�E՗զEŠԎts�nV`s�͜GtѫҥœØ�°Ûrwџ֚�ĆbjГúğϰ�ի

cpΆȝ`�pR�FßҿuEџ֚x̀Տt�Ö¢¦¶ѯƨ�ˉnj�uœքմŽwһϲɥWֽ

əuנZEλΥêqxßȝw3ͨŅ͛խ�rmpRtRFn��Ø�°Ûx̴̫E^Sbj¯�

·Ì±�tџ֚�ԟԬ͟ЋrbpR��wrғT��pR�FbjWmpEџ֚r®Û¾�Ձw

Гúğϰw�·§�³��¨�ȝ֏ЋuϬԎd�j�uxE®Û¾�ՁuԟԬÝːˏ`�jϢʡ

wџ֚w͛խk\qxtZEճֶϢʡuQ�џ֚w3ͨŅ͛խunRphwˠ�Y�ƭ�p̈�

Vud�^rWʋԃqQ�F 
^SbjϢΏw�rEʭGxəШʓż̻�ŦϰbjNMRŠŉΒrԑѓдȕ�ѭ�ƨ�fjџ

֚wŽЋ͛խԎ̸ʳΒw֟ЇuŶ�ΔRqXjFəШʓNMRΒx�0P4ÉÏÑÈ´Vxs
<

S§.��²�¥§¯±�@6�)¨Ryt]§�*� NMRÆÑ»¨�+½ÇÂ&�´gh��d}¦
¾Ê»ÂÍ¨�W�´® °�¥�:§�Vx�#´ºÄÑ�²qi~5$´�Z§�|�²�¥�¤�

²����£,�M§2°³ Vx¨@m5$´
¡£��)��+eU¤2°³²@m¨µÐ¼ÐÈ

Í´f��²�¥¤�ճֶϢʡuQ�џ֚w3ͨŅ͛խ�̈�Vud�^rWƢҦrtmpR�F 
̫Їӵqx^Sbjџ֚w͛խԎ̸�ѬĆd�rr�uEџ֚rØ�°ÛrwГúğϰu֡b

pғȨbjRF  
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�ńŁãñſŢé'©"��ñſĕĎ²(ł¡8`orQ 
Integrative approach for structural biology based on X-ray crystallography 

BȠɊ˄ó 1Eϱðįń 1 

1 ̵āǹȕǹȕ֧՚ȕϮƵдȕТсд 

BTakuya Miyakawa1, Masaru Tanokura1 
1 Graduate School of Agricultural and Life Sciences, The University of Tokyo 

 

ϮƵϪԱ�͛їd�ƂȕƜʍrŠȑ֠Гúğϰ�ƔȑØÆ×qϬԎd�I͛խϮϠȕJuUR

pEX Ѽѯ̔͛խԎ̸xϮƵϪԱ�˂S®Û¾�Ձ�͆֊Eh��uѯƨbpͦҦd�Ǹ͜tϮ

ĜŠȑ�Ӥűwğϰ͛խ�Ԏ̸d�j�w̠�̢żtʳΒwßnqQ�FSPring-8 � Photon 

Factory tswǹǛ˯Ȱŉ˾ԕwÀÞÍÕ�Ûw֟ЇWհ�EX Ѽѯ̔͛խԎ̸WռϰƢҦtȬԱ

xҶ®Û¾�Ձ�xc�rbpЎGˆǹbpR�FX Ѽѯ̔͛խԎ̸qxEԎ̸ȬԱrd�Šȑ

wѯ̔�ʋԃrd�WEϪǕqx˶Ì�ÙÛwʆѯ̔V�q� X ѼǊʽŃ�ƝִbpԎ̸qX�

�sÀÞÍÕ�Ûr´Þ®ƝִwʸӱWЇոbpR�FX Ѽѯ̔͛խԎ̸u�mpԇԉƂ`�j

ϮĜŠȑw 3 ͨŅ͛խxEǸZwǥƨuƂȕƜʍrŠȑ֠Гúğϰ�ԣ̈d�j�wíԃt͛խ

ǠА�ЪƽbpZ��FbVbtW�EŠȑwѭ�ƨ�fu�mpxEʆѯ̔d�ʃ��tR^

rWQ�E֦��jŠȑϢʡw¨·±Ä¦Ô±µk\qxϬԎWǍַtğŽͦ͛u֡d�ʛǤ�

Ӽșd�j�uxEĈwʳΒrѭ�ƨ�fjѳƨЋt�ÄÙÞ°u��Ԏ̸W֍ԃrt�F 

̠ՠEʭGxEX Ѽѯ̔͛խԎ̸u��ʃ��j͛խʛǤuȬbpEX Ѽȳԍ˳ô׬SAXS׭E

ŠȑŽŶȕ׬MD׭¦ÌÒØÞ¦ÔÛE`�u Ì�×½��Ù§ÞwʳΒ�ѭ�ƨ�f�^ru

��EϺt�®�Äwѫҥœ®Û¾�ՁwğŽͦ͛wԎ̸�Ԛ�jF̫ԪρqxċãuЪd�S

tʭGwТсѯ̻unRpѬĆbjRF 

Ca2+ĤȓЋt͛խսиw SAXS Ԏ̸׽�Õ�¦Ûxўȑw׀ͺuȓǕd� Ca2+ѯƨ®Û¾�Ձ

qQ�EўȑWƑuƬVmpճՃd�j�w׀ͺմŽ� Ca2+ĤȓЋuŨʄd�FX Ѽѯ̔͛խԎ

̸u��ʃ��j Ca2+ѯƨǛÝֽѯƨǛwѯ̔͛խqxERe�� 2 мבw͛խ͛֟׬խƙ{֞

͛խ׭Wƪ̎uԌγ`�jF̂ ��͛խwϬԨ˳ơ̂Ѽr SAXS ´Þ®rw͹ՒԎ̸u��ECa2+

ѯƨx֟͛խV�֞͛խ}r�Õ�¦Ûw͛խսи�ԡȲd�^rWЪƽ`�jF 

ՐŗǋȑwǩǠֆŢԟԬͦ͛w MD Ԏ̸͔׽ϠwÃÕ¦»¨³Ù�¶׬BR׭ʛǤĔոwË¨®

ÞՐŗǋȑqQ� BIL1/BZR1 x bHLH Րŗǋȑrƪc�Ì»֊ʹǠ�ϰRp G-box ֆŢ

�ԟԬd�ß˽ECA׭CACGTG׬ ֆŢuȬd�ԟԬWѾR^rq BR ϡϺЋtՐŗŨʄ�ƢҦu

bpR�Fѯ̔͛խ�ϰRj MD Ԏ̸wѯ̻ECA ֆŢrh��ԟԬd��Ì»֊ʹǠwԋƶʓ

�Ěã`f� BIL1/BZR1 ϣһwГúğϰº±µÚÞ�wɵʬWЪƽ`�jF 

�£¸¨µƂƨϠwŦϰu��͔ϠÈ×ÏÛƟȣĜwğŽͦ͛wԎ̸͔׽Ϡw¨µÖ£Õ�µ

Û׬SL׭ƟȣĜ D14 x SL ĤȓЋu͟ЋwՐŗŨʄǋȑ D53 ƙ{ SLR1 rГúğϰd�^rqE

SL ʛǤĔո�ΚʓƂd�FD14 uğϰd��£¸¨µƂƨϠ�ŦϰbjԎ̸u�mpED14 W SL

�Ÿ;ŠԎd�^rqϮcjƜʍϯϠW D14 r D53 ƙ{ SLR1 rwГúğϰ�ԡȲd�ğŽͦ͛

WЪƽ`�jF 
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Observation of individual molecules with cryogenic fluorescence microscope 

	ӥӅ� ̖ 

̵āɌ͘ǹȕ� Ϭȕ֧� ϠϬȕѠ 

	Satoru Fujiyoshi 

Department of Physics, Tokyo Institute of Technology 
 

jmjßnwϮƵϪԱ�ЇϪ`f�j�u�Eѫҥêqxϓ˶wŠȑWłRpR�FbV�E

^��wŠȑxƌϣqxtZEº±µÚÞ��ğ�ͦҦbpR�F^w�StӿֵѠwȞĜ�П

�uxEhwϪǥ�ͬЧuϵŃƂd�^rWҜԃqQ�F^w�StБ͟uȬbpEϮĜԚ˹w

j�wָȑ׏ʆ֛xEБԉ�bZЇȽbpR�FĢTyEѫҥǷqQ�yEѯ̔ƂfeuϮĜŠ

ȑӿƨĜwƔȑÏ´×Wʳuō��SutmpR�Fß˽EŠԎҦuɰϑWQmjŉȕ׏ʆ֛�

ŠԎҦw˭ǂWԅ��E^��qԅTtVmjʆѫtѫҥœ͛խWԌγ`�pXpR�FbV

bEsl�w˽Βq�Eѫҥœք�ŠȑØÆ×q�ÎÞ§Û�d�^rxqXtRFh^qʭG

xEŜѯǐȝbjԚ˹V�wӪŉԌȨd�j�wƜȰǛ׏ʆ֛׬�Õ��ƜȰǛӪŉ׏ʆ֛׭�

ϣһ֟Їd�^rqEӪŉ׏ʆ֛wԎŃɥ�ŠȑØÆ×uɮXâ]�^ruʬŷbj[1-3]FԪρ

qxE̵ɌǹЙďċ̴ƞ�ѭ�qXj�Õ��ƜȰǛӪŉ׏ʆ֛w֟ЇunRpգ~jʀE̠˼

wȞלѯ̻unRpѬĆd�F 

 

[1] S. Fujiyoshi et al.; Phys. Rev. Lett. 100, 168101 (2008). 

[2] S. Fujiyoshi et al.; Phys. Rev. Lett. 106, 078101 (2011). 

[3] T. Furubayashi et al.; J. Am. Chem. Soc. 139, 8990 (2017). 
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tö��Ɠ±ģƐƙÈƌýơ�
�	���Ƣ$ş3fUEpVl8P:WfBK 
Visualization of mitochondrial dynamics using 3D-correlative observation between light 

microscopic live imaging and FIB-SEM tomography method.   
BǻϱǁĆ 1, 2 

1 ïϷљǹȕƅȕքňш�ÎÞ§Û�ТсªÛ®ÞE2 ïϷљǹȕƅȕքԎůȕԪɦ 

BKeisuke Ohta1,2 
1 Advanced Imaging Res. Center, Kurume Univ. Sch. Med., 2 Dept. Anat, Kurume Univ. Sch. Med. 

 

Ìµ¢Û¶Ö�xϣһwտĔȑrƨʬѠ�ˉlEѫҥœq̎GŬGrhwȍ�ǵƂbtW�ѫҥ

œw�º×�ÞģѲEҧՁ��×¦�ÍwĊԫ�ӰmpR�FÌµ¢Û¶Ö�wɵʡxEѫҥм

�ѫҥwϢʡu��ǹXZϺt�j�EhwɵʡrͦҦw֡ĨʓxơZV�͕Ԓ`�pXjWE

ϪǕ�̈ЧtѯԨxşpRtRFÌµ¢Û¶Ö�wɵʡǵƂq̠�Тс`�pR�wWŠӸÝӫ

ƨwնкqQ�EŠӸÝӫƨ׊ɥwǵƂWÌµ¢Û¶Ö�w֜`�Ԇȝd�rғT��pR�F

ßҿuͦҦ�ǾmjÌµ¢Û¶Ö�x˻ϜƂbEhwßքWË�µÂ�§Þu�mpŠԎ`��

^rqEѫҥŎĜrbpwͦҦѷˉÝƸՁєϬuȥåbpR�rғT��pR�F^��wնк

wǸZxϮƂȕЋU�{ŉȕ׏ʆ֛�ϰRjѮ̎ЋԎ̸u��հ���E�jϡȝwͶ֭unR

pxָȑ׏ʆ֛u��ß˻־ԌȨu��E`�uԝѫt͛խW͕Ԓ`�pXjF 

bVbϮƵϪԱ�ŉȕ׏ʆ֛rָȑ׏ʆ֛è˽qˏT�SrbjǥƨEèҔwŠԎҦWǹXZչ

S^rEָȑ׏ʆ֛qxßծwնкw¨·±Ä¦Ô±µbVԌȨqXtR^rtsV�E̫ɴu

ƪcϪԱ�ˏTpR�wVsSVEϡu׊ɥwĚRϪԱ�ԌȨd�֯uxhwԎ֋һĜWǍַu

t�ǥƨWǸVmjF^wǀ׍�ԎΆd�j�Eŉȕ׏ʆ֛qԌȨbj�wrƪcԚ˹Eƪcǥ

ʱ�ָȑ׏ʆ֛qԌȨd�ŉ-ָȑГ֡׏ʆ֛Β׬correlative light electron microscopy; CLEM Β׭W

ϰR��pXjF^w CLEM Βqʃ���´Þ®x�l��èҔw�Ð±Ä�ǜ���wqQ�

WEԚ˹Ԧ˷�ʼƔʓwīˉtsEȞϪd�uxʸӱЋuǍַqQ�^rWǸRʳʸqQmjF 

ąǊʭGxE��јħqEænʛǤ֏wǸR 3D-CLEM Β�֟ЇbEÌµ¢Û¶Ö�w¯�·Ì

�¨unRpԎ̸bjFĢTyҭŐɺűu��Ҷָę�ǾmjÌµ¢Û¶Ö�xʒψu˻ϜƂb

ÖÛ�Ϣ͛խ}ǵƂd�^rWП��pR�FȞ֯ŉȕ׏ʆ֛ãu CCCP �ʻåd�rÌµ¢Û

¶Ö�x˶ŠœuÖÛ�ϢrtmjFąǊ^wնк�Eŉȕ׏ʆ֛ØÆ×w Live-imaging u��

ŽЋuԌȨbEhwÌµ¢Û¶Ö�һՎ� FIB-SEM tomography u��ָ׏ØÆ×wáͨŅ͛խr

bpГ֡ЋuԎ̸bjFhwѯ̻Eʂ̴wԅԎrxϺt�EͦҦäŎÌµ¢Û¶Ö�xȞՁЋu

˻ϜƂd�^rtZŉȕ׏ʆ֛ãuÖÛ�Ϣut�^rEbVbָȑ׏ʆ֛ãuxȞ֯uрxȓ

ǕfeEhwǸZWZ���ˉmjǴϢw͛խ�ƞ�^rẄ�VrtmjF^wնкxEנR

͹ӵ־п�ˉnȳҥWӵ־ɱŶw�uʂmpɵʡǵƂd�֯uԅ���ϠϬЋҶŽʡϪԱr͙�

pבĘbpU�EÌµ¢Û¶Ö�wͦҦäŎrɵʡǵƂ�nt[˼bRÎ�¸©ÍwȓǕ�Ъƽ

d��wqQmj 1F̫ʳΒux FIB-SEM ӹ҉WʋԃqxQ�WEʳׅһĜxјħqQ�Fh^

qʭGwȞĢ�ѬĆbnnhwʳʸunRpԎԣbEhw̢żʓrԥ׍unRpԭԨ�Ԛ��F 

1. Miyazono Y, Sci Rep. 2018;8(1):350.  
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Structural changes in actin filaments induced by repetitive interaction with myosin II 
have an important role to inhibit cofilin binding and severing to actin filaments, as 

demonstrated by high speed AFM 
Kien Xuan NGO 

Nano Life Science Institute (WPI-NanoLSI), Kanazawa University, Kanazawa, Japan 

Email: ngoxuankien@staff.kanazawa-u.ac.jp / Tel: 076-234-4571 

Abstract 

Actin filaments are helical polymers with intrinsically changeable structures (polymorphism). Their changeable 

structures are affected by bound nucleotides (i.e. ATP, ADP) and specific actin binding proteins (ABPs). Indeed, 

actin filaments interact with over a hundred different ABPs in cells to perform various functions, and the interaction 

of actin filaments with different ABPs should affect the atomic structure of actin protomers in filaments differently. 

Thus, polymorphic structures of actin filaments may play a crucial role to regulate the binding, localization and 

functions of different ABPs in cells. For instances, cofilin is an actin regulatory protein that binds and severs actin 

filaments locating in the front of motile cells while myosin II is enriched at the rear and utilizes actin filaments 

and ATP for contraction. Our recent results support that these two major ABPs utilize very different actin structures 

to bind, localize and function. Indeed, most of the motile cells utilize “actin polymerization” and “actomyosin 

contraction” as the basic cell’s engines to migrate. In these two migration modes, actin filaments play distinct roles, 

“expansion” and “contraction”, respectively. Understanding the molecular mechanism of how polymorphic 

structures of actin filaments are regulated and how they utilize their polymorphic structures to control the binding 

and functions of different ABPs will provide critical information for understanding how, for example, amoeboid 

cells can switch between two modes of migration, “polymerization-driven mode” and “bleb-driven mode”. 

Previously, we demonstrated that supertwisted helical pitches of actin filaments induced by cofilin are uni-

directionally propagated to neighboring actin protomers in the same filament (cooperativity) and cofilin 

preferentially binds to supertwisted actin [1, 2]. Contrarily, myosin II (S1 motor) repetitively binds to actin 

filaments during many ATP hydrolysis cycles. These repetitive bindings untwist helical pitches of actin filaments. 

We now understand that the mutually exclusive binding of cofilin and myosin II to actin filaments [3] is a 

consequence of different cooperative conformational changes in actin induced by these ABPs.    

References 

[1] Kien Xuan Ngo, Noriyuki Kodera, et al., Cofilin-Induced Unidirectional Cooperative Conformational Changes of Actin 

Filaments Revealed by High-Speed AFM. eLife, 4, e04806 (2015). 

[2] Taro QP Uyeda, Kien Xuan Ngo, et al., “Uni-directional Propagation of Structural Changes in Actin Filaments.” The Role 

of Water in ATP Hydrolysis Energy Transduction by Protein Machinery. Springer, Singapore, Page 157-177, Print ISBN: 978-

981-10-8459-1 (2018). 

[3] Kien Xuan Ngo, et al., Allosteric Regulation by Cooperative Conformational Changes of Actin Filaments Drives Mutually 

Exclusive Binding with Cofilin and Myosin. Scientific Reports, 6(35449), 1-11 (2016). 
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Nanoscale imaging of biological specimens in water using  

a scanning-electron assisted dielectric microscopy 
Bȳ͓Īɶ 1EɂϱПȑ 1 

1 ϯ͘ʸӱѺƨТсʱ½��Î´��×Тсք֝ 

BToshihiko Ogura1, Tomoko Okada1 
1 National Institute of Advanced Industrial Science and Technology (AIST) 

 

ϮϠuU\�ϮƵϪԱ�Ԏ̈d�âqEϮϠԚ˹�;λΥêwhw��wϢʡqנŠԎҦԌȨ

d�^rx͙�p֍ԃqQ�FbVbEʂ̴wŉȕ׏ʆ֛qxEŉwǊʽ֦϶wj� 200 nm wŠ

ԎҦuŨ֦`�E·»ØÆ×qwԌȨxַbRFß˽EßҿЋtָȑ׏ʆ֛qxE׏ʆ֛œք�

Итud�ʋԃWQ�EλΥêw¤ÛÄ×�hw��ԌȨd�^rxǍַqQ�Fhwj�E1970

ɝĊV�λΥêw¤ÛÄ×�ָȑ׏ʆ֛qԌȨd�j�wǹͽǔÈ×¯Þw֟ЇWհ���p̴

jF^Sbj˽ΒwǸZxEҕǔʓwנR֊Ƃ¦Ö¢Û�фƂ¦Ö¢ÛӢҶ�ϰRpλΥêw¤

ÛÄ×�ȮōÝȦȮbEָȑѼ�В˗ϖȰd�^rqE¤ÛÄ×V�wƜȰָȑ�ընָȑu�

�ԌȨ�ӰSFhwj�EָȑѼu��¤ÛÄ×}w¯ÎÞ§WǹXZE¢ÛµÕ¨µW͙�p

ĚRǀ׍WQmjF 

ʭGx^��qEָȑѼ�ß̂֐ȾӢҶuƮƝ`fEh^V�Ϯc� 2 ͨЋtϠϬѼ�Ԛ˹}

֠˗ЋuϖȰd�^rqEϮϠԚ˹}wָȑѼ¯ÎÞ§�ǹɚuĚΰ`fEנ¢ÛµÕ¨µqw

ԌȨ�ƢҦud�˽Β�֟Їbp̴jF̠ ՠ˼ju֟ЇbjՃָ̓ȑԡָϨ׏ʆ֛(SE-ADM)qxE

λΥêwϮϠԚ˹�ҕǔʓwנR 50 nm ƓwфƂ¦Ö¢ÛӢҶ 2 ̺u��ȦȮd�F^wӢҶâ

քuxE10 nm Ɠw®Û�¨³Ûw֐Ⱦȿ�ɵʬbE^^uĚŸլwִ̲bjָȑѼ�ϖȰd�

^rqEָȑѼ֐�Ⱦȿu˳ôÝƮƝ`f�F^�u��ָȑѼwϖȰքęuȹʱЋtָęǵƂ

WϮcE^wָęǵƂ�;λΥêwϮϠԚ˹�ըն`fpã־w֐Ⱦшȑu��͕şd�Fָę

ǵƂwընʓxEϠՁwԡָϨ��ÛÁÞ¯Û¨u��Ԇȝ`�E;x͹ԡָϨW 80 rנRj�

ָęǵƂ��Zընd�Fß˽EϮϠԚ˹�͛ʬd�®Û¾�Ձx͹ԡָϨW 2؅3 кɥrĚRj

�ընW֤ȡ`��F^�u�

�EָȑѼ�В˗ϮϠԚ˹uϖ

Ȱd�^rtZEנ¢ÛµÕ¨

µqwԌȨWqX׬�Ǐ׭״F̫

ТсqxE^w˼ԆԡָϨ׏ʆ

֛�ϰRpE;λΥêwhw�

�wϢʡw½�³Ö��ǟחѫ

ҥEϞõьwԌȨ�ӰmjFhw

ѯ̻Eֽ ̿ӂÝֽǐȝϢʡuUR

p�ŠԎנR¢ÛµÕ¨µqנ

ҦԌȨWƢҦqQmjF 
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S2-1 

emQiPm¯�±ƙÈƌ([:?:hrJpC+(ÊĖ 
Application of multimodal multiphoton microscopy for bioimaging 

BǦԯКϮ 1,2,3 
1 ʥʪҍǪǹȕƅȕքӤϬȕ˲ȟE2 ͢ΞǑхǹȕϭǫʛǤȕ֧E3 JST `XW\ 

BMutsuo Nuriya1,2,3 
1 Department of Pharmacology, Keio University School of Medicine, 2 Graduate School of 

Environment and Information Sciences, Yokohama National University, 3 JST PRESTO 

 

� ӿֵuѱ�ƨmjϮƵдȕϪԱ�E̴̫wѫҥÝѭ҇͛խ�ѷˉbj��wԚ˹uURpԎ̸

d�^rxϮƵдȕТсuURpֽəu֍ԃqQ�FbVbEӿֵt͛խ�ˉnѫҥWȦuԛ�

�EĦԁЋt˩ğuȬbpҨɰtѫҥ�ѭ҇uURp^�xǍַtԥ׍qQ�EϡuҮѭ҇qx

h�W׏ӛqQ�F^^qEѭ҇ընʓWנRՠՂǷŉ�ϰREֽѼɵż̻u�� 3 ͨŅЋuנ

Rт֠ŠԎҦ�ȞϪd�Ǹŉȑ׏ʆ֛xE^w�Stѭ҇œqwϮƵϪԱwƢԇƂԎ̸uֽəu

̢ϰqQ�^rẄ�VrtmjFêq�ӪŉŠȑw 2 ŉȑŻՄ�ŦϰbjǸŉȑŻՄ׏ʆ֛ʸ

ӱxϮƵдȕТсEϡuҮдȕТс}wʍϰWўŶЋuԚ���EǸZwÃØÞ�¨×Þ��j

�bp̴jFbVbEӂѨ�®Û¾�ՁwӪŉԌγuURpxE¨Ç�µ×w֍ӿtsV�ƪ̎

uƢԇƂqX�ϪԱu֦�WQ�EǸ־ЋtԎ̸u�֦϶WQ�F^w�StŨѢxEӪŉċǷ

wŉȕϪԱ�Ŧϰd�^ru��ò�ՆT���ƢҦʓWQ�FȞ֯EǸŉȑ׏ʆ֛uURpϰ

R���ՅР¾×¨ØÞ¥ÞwϖȰu��ӪŉċǷu�ӿ˶wֽѼɵŉȕϪԱ�Մ^bEh��

wƪ̎ԌȨu��Ë×°Ï¯×Ǹŉȑ׏ʆ֛ԌγWƢҦrt�FbVbE^w�StӪŉŠȑw

ŻՄċǷwϪԱwϮƵдȕТс}wʍϰx�kֽəu֦��pR�F 

 

 ^wϪϢ�ʴ֟bֽѼɵŉȕ׏ʆ֛wϮƵдȕТс}w̜t�ʍϰƢҦʓ�š�˄Zj�EʭG

x^��q 2 ŉȑӪŉŻՄċǷwֽѼɵŉȕϪԱwϮƵдȕEϡuҮдȕТс}wʍϰƢҦʓ�

͠ѩbpXjF2 ŉȑӪŉŻՄuŸTE Þ§¶ƂƨϠw�Û Þ§Û�EӪŉԀӂǊʅEhbp

ŉъùנԦΓЇϮ׬Second Harmonic Generation, SHG׭ts�ѺƨЋuŦϰbEѫҥœǷuU\�

ŠȑwŽʡ�ѫҥwϮϬȕЋʍѐtswԑγ�Ԛ�pXjF�jՠɝEֽѼɵÕËÛ׏ʆ֛qQ

� CARS׬Coherent Anti-Stokes Raman Scattering׭�ϰRj;ŠȑwֽÕÆ×ƢԇƂ�Ԛ�Eիə

wŠ˳ǟחbj�ÙÞÛѫҥuȋ��E3 ͨŅǟחbjѫҥִǌuURp�;wըն�ƢԇƂd

�^ruʬŷbpXjFϪǕE^��̜uЇȽ`fEѫҥEhbpѫҥǷт֠w͛խ�ѷˉbj

Үѭ҇uURp;ŠȑwŽX�ˏT�^r�Ԛ�pR�F̫ԪρqxE^��wՠɝwԚ��Ġ

fE½���ÎÞ§Û�Тс}wË×°Ï¯×Ǹŉȑ׏ʆ֛wʍϰwԚ�unRp_ѬĆd�F 
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Ɖ±WZæÝ'03 ���ľŌ:hrJpC%�ĕ�ğ+(Ŭđ 
Imaging of iPS cells using quantum-nano materials for regenerative medicine 

BεɊ� ƍ 1,2 
1 ƫơȼǹȕ ǹȕ֧ɌȕТсд ϮƵŠȑɌȕȯˮE 
2 ƫơȼǹȕ ňш·»½��´½�¨ТсªÛ®Þ 

BHiroshi Yukawa 1,2 
1 Department of Biomolecular Engineering, Graduate School of Engineering, Nagoya University  

2 Research Center for Advanced Nanobiodevices, Nagoya University 

 

ŕϮƅЅwȘŎʓ�˂ībE΍Ѕż̻�̠ǹ֦uɮXşdj�uxEи͔ʀwɟѫҥ�ŕϮѫ

ҥwϮĜœŽʡ�ͬЧuʹ˝Ýԗ˻d�ʋԃWQ�FbVbE^��quҺɡʍϰ`�pR�ϵ

Ńԗ˻ʸӱxѭ҇Ýҹǈ�ȬԱrbj�wW�r�sqQ�Eѫҥ�ȬԱrbj�ÎÞ§Û�ԗ

˻ʸӱwЧхWʒžwԥ׍rtmpR�F 

ʭGxE֏ȑ¤�©ż̻uǠoZֽəuń�jŉȕϡʓ׬ՅנўѫEՅנʠɥEՅ֜ȭƵEЕ

�ºEĚ¢¨µ׭V�իĬÝ̋Ń4׬KÝ8K ´�¨ÄØ׭�Š֎uURp̀uȞϰƂ`�pR�֏

ȑ¶±µ׬Quantum Dots: QDs̀�׭uҜҹw MRI խɹűrbpҺɡʍϰ`�pR�ń�jШͽϡ

ʓ�̢d�Шʓ·»ћȑ׬Magnetic Nanoparticles׭ьw֏ȑ·»̰˹uΔБbEŕϮƅЅuU\�

и͔ɟѫҥ in vivo �ÎÞ§Û�uƞ�ѭ�qXj �F̫ʳΒxEɟѫҥ�ŕϮѫҥ�и͔d׭4ױ1

ŕϮƅЅw˶Ǹw׈ǞuʍϰȽ֟WƢҦqQ�E^��qä̈qQmjи͔ʀwɟѫҥÝŕϮѫ

ҥwϮĜœŽʡ�̈�VubnnQ�  F׭7ױ5

̫¦ÛÊ§�ÍqxE^��qЧхbpXj֏ȑ·»̰˹u�� iPS ѫҥ�ÎÞ§Û�ʸӱu

ŸTE̠˼wʬ̻rbpEAMED V�wˬ˟u��ŕϮƅЅȞϪ˅ϑº±µÚÞ�ÄÙ�ÕÍʸ

ӱ֟Їİťԥ׍uURpƞ�ѭ�qXjEŕϮƅЅwҺɡТс�հ��ňϮ˽rwŐƪТсʬ̻

unRp�ѬĆd�ʊѓqQ�F 

 
MƗғ˸ϥN 

1)  Yukawa H. et al., Adv. Drug Deliv. Rev., 2015; 95: 2-14. 

2)  Yukawa H. et al., Anal. Chem., 2017; 89: 2671-2681. 

3)  Yukawa H. et al., Anal. Sci., 2018; 34(5): 525-532 

4)  Yukawa H. et al., Nanoscale. 2016; 8(10): 5435-5440. 

5)  Yukawa H. et al., Sci. Rep., 2017; 7: 40047. 

6)  Yukawa H. et al., Sci. Rep., 2017; 7(1): 8447 

7)  Yukawa H. et al., J. Surg. Res., 2018; 227: 17-27. 
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ïĎ:hrJpC'��3űŉ�ËŹŮ®ř�őļ(�Ė 
Application of super-photostable near Infrared dye for plant imaging 

BěӥӁſ 1EǸǄͬΕ 1 
1 ƫơȼǹȕµÕÛ¨Â�ÞË³�ÃϮƵŠȑТсʱ 

BYoshikatsu Sato1, Masayasu Taki1 
1 Institute of Transformative Bio-Molecules (WPI-ITbM), Nagoya University   

 

͔ϠǗâքwǸZwѫҥxEѻӂ͔Ϡϡ̢w�×�ºÕqQ�ӚѻĜ�ƭ�F͔Ϡѫҥ�̰˹r

bjӪŉ�ÎÞ§Û�qxEӚѻĜœwŉƨʬӂѨ׬�ÙÙÂ�×׭xbybyƒĆtȓǕut

�F�ÙÙÂ�×xƢԇŉ׈Ǟd~pwΓ֜qŻՄ`�E670-680 nm ĉՠ�ÁÞ�uɲRӪŉ�

˯nV�qQ�F�ÙÙÂ�×r͟ЋӪŉŠȑrwŠֶunRpxEռštӪŉÂ�×®Þu�

�ѪǷѼV�ѻӂŉqŻՄ`��ӪŉӂѨu֡bpxE͟ЋӪŉŠȑw�w͕şW͚vƢҦqQ

�FbVbEŽϠѫҥwӪŉ�ÎÞ§Û�q΃ϰ`��ՂӂŉqŻՄ`��ӂѨxEƌѤu½Ö

�Â�×®Þk\q͟ЋŠȑw�wӪŉ�ƞʃd�^rxǍַqQ�E�ÙÙÂ�×ӪŉrwŠ

ֶux¨Ç�µ×�ÎÞ§Û�ͦҦ�̢dנ�ĥt׏ʆ֛¦¨³ÍWʋԃqQmjFՠɝqxE

Ϯѫҥœqw�ÙÙÂ�×wӪŉȭƵwР`�ŦϰbpE¾×¨ŻՄʀußȝwղɫ̎֠�ԕ\

pV�Ӫŉ¦�·×�ƞʃd�®�Í¡Þµ�ÎÞ§Û�Β�ϰRp͟ЋŠȑwӪŉ�żϨӁZ

ˁşd�^r�ƢҦutmjWE^w˽Β�_Zßքw׏ʆ֛¦¨³ÍqbVոʬqXtRFß

˽ʭGxEТсҔWĚ¢¨µqōʳƢҦqQ�EӪŉ�ÎÞ§Û�uͦҦʓrˆɱʓ��j�d

ӪŉŠȑw֟Їuƞ�ѭ�qR�F^��quՅԎŃ�ÎÞ§Û�uʋ׆tɲRŻՄŉuҕT�

ՅҕŉʓӪŉӂѨ׬PB430׭ts�֟ЇbE_Z̠ՠEΨք�ÎÞ§Û��ƢҦud�Յҕŉʓՠ

ՂǷӪŉӂѨ׬PREX 710׭w֟Їu�ʬŷbǤƱbj 1, 2)F̂ ��wТсնкqʭGxEPREX 710

W͔ϠӪŉ�ÎÞ§Û�u�ֽəu̢żqQ�^ruͽoRjFPREX 710 wƮƝÁÞ�Γ֜x�

ÙÙÂ�×u��ƮƝW�r�stRՠՂǷ׈ǞuQ�j�EռštӪŉÂ�×®Þª±µ״n

q�ÙÙÂ�×ӪŉrwŠֶ�ȞϪqX�wqQ�F�jEPREX 710 x͔Ϡ�ÎÞ§Û�uU\

�Ë×°�ÕÞ�ÎÞ§Û�wɚ�ˆɱ`f�k\qtZEϮĜընʓwנRΓ֜wŻՄŉ�ϰ

R�j�ŉ͸ʓwǀ̫�׍ՁЋuǊրqX�F`�uEPREX 710 wǔĲЋtҕŉʓxEʬ֜լɥ

WղR�Tu֜̎֠ԌȨW΂����͔ϠwӪŉÕ�Ã�ÎÞ§Û��ƢҦud�ŗɾ`��F

̫ԪρqxEíuՅҕŉʓՠՂǷӪŉӂѨ׬PREX 710׭w͔Ϡ�ÎÞ§Û�}w̢żʓunRp

͔ϠѫҥǮ̿ӂ�ĢuѬĆd�F 

1) Chenguang Wang, Masayasu Taki*, Yoshikatsu Sato*, Aiko Fukazawa*, Tetsuya Higashiyama, 

Shigehiro Yamaguchi* (2017)� A Super-Photostable Phosphole-Based Dye for Multiple-Acquisition 

STED Imaging J. Am. Chem. Soc., 139, 10374-10381. 

2) Marek Grzybowski, Masayasu Taki*, Kieko Senda, Yoshikatsu Sato, Tetsuro Ariyoshi, Yasushi Okada, 

Ryosuke Kawakami, Takeshi Imamura, and Shigehiro Yamaguchi* (2018) A Highly Photostable Near-

infrared Labeling Agent Based on a Phospha-rhodamine Enables Long-term and Deep Imaging. Angew. 

Chem. Int. Ed. in press.  

― 57 ―



S2-4 

Bioluminescent technology for visualization of biological functions 
 

BTakeharu Nagai 1 
1 The Institute of Scientific and Industrial Research, Osaka university. 

 
Fluorescent proteins are an indispensable tool for live imaging of cells and cell structures. But the requirement 

for external illumination definitely precludes its universal application because it can induce problems 

including photobleaching, photodamage and the unintended activation of other light-responsive proteins. 

Bioluminescence caused by chemical reaction by luciferase is an alternative to fluorescence because it does 

not require an excitation light. One big problem in the application of luciferase to bioimaging was dim 

brightness and lack of color variation. To overcome this drawback, my laboratory developed bright 

bioluminescent proteins (Nano-lantern series) by hybrid of a luciferase with various color variant of 

fluorescent proteins with very efficient BRET (bioluminescence resonance energy transfer), enabling six 

colors bioluminescence imaging of subcellular structures as well as single biomolecular complex such as 

clathrin coated pit in living cells. In addition, we developed Ca2+, cAMP, ATP and membrane voltage 

indicators, thereby we could perform imaging not only long-term and fast Ca2+ dynamics in cardiomyocyte 

without any physiological perturbations but also ATP production and consumption in chloroplast of plant 

(Arabidopsis thaliana) leaf where conducting fluorescence imaging is difficult because of photosensitivity. 

One notable application of this imaging modality is simultaneous use with multi-color optogenetics to control 

protein and cellular functions with light, which is now essential technique for biology. Furthermore, we 

recently succeeded to develop a bimodal bioluminescent indicator which is useful for spatiotemporally-

scalable imaging. The bioluminescent probes will revolutionize conventional bioimaging by allowing 

visualization of biological phenomena not seen before at the single-cell, organ, and whole-body level. 

�

References 
1. Inagaki S et al. In vivo brain activity imaging of interactively locomoting mice. bioRxiv. 

doi: https://doi.org/10.1101/203422 
 

2. Suzuki K and Nagai T. Recent progress in expanding the chemiluminescent toolbox for bioimaging. Curr. 
Opin. Biotechnol., 48, 135-141, 2017. 
 

3. Inagaki S, et al. Genetically encoded bioluminescent voltage indicator for multi-purpose use in wide range of 
bioimaging. Sci. Rep., 7, 42398, 2017. 

 
4. Suzuki K. et al. Five colour variants of bright luminescent protein for real-time multicolour bioimaging. Nat. 

Commun., 7, 13718, 2016. 
 
5. Takai A. et al. Expanded palette of Nano-lantern for real-time multi-color luminescence imaging. Proc. Natl. 

Acad. Sci. USA, 112, 4352-4356, 2015 
 
6. Saito K. et al.. Luminescent protein for high-speed single-cell and whole-body imaging. Nat. Commun., 3, 

1262, 2012 
 

― 58 ―



S3-1     

超解像光学顕微鏡による繊維状アクチンのイメージング 
Filamentous actin observed with superresolution microscopy. 

○田中みなみ 1.2、加藤薫 1 
1産業技術総合研究所バイオメディカル研究部門、2筑波大学大学院生命環境科学研究科 

○Minami Tanaka,1,2 Kaoru Katoh1 
1 Bio Med. Res. Inst., AIST, 2Grad. Sch. Life & Env. Sci., Univ. Tsukuba  

 

光学顕微鏡の分解能は 200nm 程度であり、光とレンズだけでは、この壁を越えることは理論的

に不可能である。ところが、光とレンズに、さらに別の要素（「光の照明パターン」「画像処理」、

「蛍光色素の性質」「特殊な光学系」等）を加えると分解能の限界を超えることができる（超解像）。

現在では、光の波長以下の数十 nm の構造が観察可能になり、バイオメディカル分野への広がりが

期待されている。	

繊維状アクチンは非常に細かな線維である。数本の束でも、光学顕微鏡での観察は難しく、電

子顕微鏡観察が必須とされてきた。特に、ラメリポーディア領域のアクチンの網目は、電子顕微

鏡でなければ見えないとされてきた。ところが、超解像顕微鏡が実用化された結果、これまでよ

りも容易に、生きたままで、アクチン線維が観察できる様になった。この講演では、神経成長円

錐等を例に、従来の顕微鏡と超解像でのアクチンの観察について述べる。SIM では分解能は

120-130nm 程度だが、動態観察が可能であり、STEDでは固定試料になるが、50nm以下の分解能で

の観察ができた。そこで、2 カメラタイプの SIM を使用して、アクチンとアクチン関連タンパク

質（ファシン）の動的な共局在の変化を、10nm以下の精度で完全に同時刻に記録し、動画で検討

した。その結果、外液への薬物投与により、ファシンがリン酸化されると、アクチンから解離し、

それに伴ってアクチン線維の方向が変わることを見いだした。2 カメラ SIM の分解能の限界のた

めに、ファシンの解離後のアクチン繊維の方向を正確に見積もることが難しかった。そこで、フ

ァシン解離後に固定し、STEDで繊維の方向を観察し、確かにファシンの解離により、繊維の方向

が変わることを確認した。このように、薬物投与により、ファシンを解離させ、アクチン束を選

択的に壊すことができる様になった。	

次に、アクチン束が、細胞の

弾性に関係すると考え、ファシ

ンを解離させアクチン束の消

失させる前後で、AFM によるヤ

ング率の計測を行った。その結

果、ファシンにより作られるア

クチン束は、細胞のヤング率に

３０％程度寄与していること

が分かった。	

	

 
図	 STED観察した神経成長円錐のアクチンの網目 
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Imaging and manipulation of temperature in single living cells for thermal biology 

BɂքɯǠ 1EӀΘנʌ 1 
1 ̵āǹȕǹȕ֧ӤȕѠТсд 

BKohki Okabe1 and Takashi Funatsu1 
1 Graduate School of Pharmaceutical Sciences, The University of Tokyo 

 

βɥxEĊԫ�Ö©ÍrRmjϮϬͦҦu֍ǹtɹׂ�åTpR�FѫҥØÆ×qβɥr֡ծ

d�ϪԱrbpxEŀȡʓנβuȬd�¿Þµ¦Ô±�ʍѐ�ѫҥǷքwβɥǵƂ�ѫҥœք}

ʛǤĔոd�βɥʠƟʓ°Ðº×׬TRP °Ðº×׭WП��pR�WE^��qѫҥœքwβɥ

wǵŽ�hwʞҍunRpx̩ПqQmjF^��quʭGxϮѫҥœuռʍƢҦtӪŉʓÊÖ

ËÞβɥªÛ¤Þ׬Fluorescent polymeric thermometer, FPT֟�׭ЇbE^wʍѐ�ȝ֏ЋӪŉ�Î

Þ§Û�Βu��͕şd�^rqϮѫҥœwβɥγȝ�Ϯѫҥwβɥ�ÎÞ§Û��ոʬbjF

̫ТсqϰR� FPT xEÊÖ��Ö×�Ì¶͈מ�rbpU�EβɥǵƂuĕRГՐиϪԱ�Ъ

dF`�u;ŠȑʠƟʓӪŉǌ�ѭ�՜�^ru��EªÛ¤ÞwβɥĤȓЋt͛խǵƂ�֖˱

tӪŉϡʓwǵƂrbpşŶd�^rqEϮѫҥœwѢ 0.2 °C rRS�eVtβɥǵƂ�͕şƢ

ҦqQ�F̫Β�ϰRj͕Ԓu��Eūψuʍѐbjѫҥœβɥwâ̆�EȝəϢʡuU\�ѫ

ҥœβɥwäǙßtŠɕ�ЇԅbjFѫҥœβɥǵƂWѫҥȳǈȜwͦҦ�ѫҥ�ÆÛµrΨZ

֡ծd�^rV�EβɥWѫҥwͦҦ�ΚʓuΨZ֡åd�ǋȑrbpΔБ�ִ�pR�ß˽qE

ѫҥœβɥǵƂwÎ�¸©Írʞҍxä̈qQmjF 

ѫҥœβɥǵƂu��ԡՄ`��ѫҥʍѐ�Ԏ̈d�j�Eѫҥβɥw˩ğΒrbpՂǷ׬IR׭

ØÞ¥ÞϖȰu��ѫҥœ;ŠȑwВ˗ŸϚΒ�ȲōbjFǟחêwϮѫҥœuִŉ`fj IR Ø

Þ¥Þ�ϖȰd�^ru��Eѫҥœβɥ�ȝ֏ЋVnßնЋuâ̆`f�^rWƢҦqQ�F

̫Β�ϰRpѫҥœȹʱuU\�ЇϚwϮϬͦҦ�Ԏ̈d�j�EѫҥW¨µØ¨�Ɵ\j֯u

RNA W¨µØ¨׌ћ�ɵʬd�ϪԱuʍϰbjF̂ w͕ԒqxEIR ØÞ¥Þ�ϰRjѫҥœȹʱ

wŸϚu��EœǕʓ RNA Wլ�Vu׌ћɵʬd�^r�ЇԅbjF�jE¨µØ¨׌ћɵʬ̎

wβɥ�ÎÞ§Û�ьwѯ̻rƨ�f�rEѫҥœȹʱwЇϚW mRNA wßնЋŝִ�ԡՄbp

R�ø�ЇԅbjF^w¨µØ¨׌ћɵʬxϡȝw mRNA wß̎ЋґԖԦѕ�˂mpU�Eѫҥ

w¨µØ¨ʍѐͦ͛uְֽȡʓβɥǵƂu��ʛǤĔոIβɥ¦�·ÖÛ�JWȓǕd�øWЪ

ƽ`�jFβɥxмGwϮĜנŠȑuյZɹׂ�åT�^rV�Eβɥ¦�·ÖÛ�xѫҥͦҦ

ЇϪuɠіuԴϥd�˼Ԇ͚ʏqQ�V�b�tRFąʀEѫҥœβɥWѫҥwϢʡ�ͦҦ�Ɯ

̋d�¾ÕÎÞ®rbpЇȽd�^rW̧ɾ`��F 
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Designing Organelle Morphology at will 

BȠ̫Ɇƣ 1EɅ֎Ą 1 
1 яΓǹȕ ƅȕƅЅѠ œŠΑĊԫÝџȸЀœд 

BTakafumi Miyamoto1, Hitoshi Shimano 1 
1 Department of Internal Medicine (Endocrinology and Metabolism), University of Tsukuba 

 

�×�ºÕxѫҥœuӿֵtт֠�ğ�şbj�E͜Gt¦�·×ĔոѠwÄÕ±µÂ�Þ

ÍrbpͦҦbj�d�^rWП��pR�F^w�×�ºÕwɵʡxǐȝƂbj�wqxt

ZEѫҥWUV�j̳Ďuʍѐbphwɵʡx¯�·Ì±�uǵƂbpR�FbjWmp�×

�ºÕwɵʡxh�һĜuĝVb�wʛǤW¢Þ¶`�pR�wqxtRVrғT��pR�F

bVbEtg�×�ºÕxϢΏuʍcpǸɷtɵʡ�r�ʋԃWQ�wVE�jƧ�×�ºÕ

ɵʡwʞҍunRpx�r�s̈�Vu`�pRtRF 

ʂ̴E�×�ºÕwɵʡu֡d�ТсxEȬԱrd��×�ºÕwɵʡuɹׂ�åT�տĔ

ȑwЇϪŨʄ�իbpӰ��pXjFbVb^wǥƨE�×�ºÕwɵʡǵƂWȞ֯uՄXj

̎ϑV�ԌȨ̎ϑ�quтЉ̧֠WϮcpb�SF�×�ºÕwɵʡһĜuʛǤW¢Þ¶`�

pR�rRSČԣw�ruТс�ӰSǥƨE^wтЉ̧֠u�ĝVb�wʛǤwĔոWѫҥœ

qӰ��pR�ƢҦʓ�ғʤd�ʋԃWQ�FbjWmpE^SbjтЉ̧֠�Ϯc`f�^

rtZԎ̸�ӰSʋԃWQ�WEʸӱЋtǍַ`Wԥ׍rtmpRjF 

h^qʭGx Protein-based Synthetic Biocomputing Devices (SBDs pro)�ϰRp�×�ºÕwɵ

ʡ�һǕuǵƂ`f�^rWqX�²Þ× iCOM (inducible Counter Organelle Morphology)w֟Ї

�հ�pR�FSBDs pro x actuator rt�®Û¾�ՁwȹǕ�ЇϪØÆ×�Ũʄd�^rqE

еV�Šw�Þ¯Þq´¥�Ûbj��µÄ±µ�ȞӰ`f�¦¨³ÍqQ�EiCOM x SBDs 

pro wêuURpE�×�ºÕwɵʡ˩ğuϡƂbj¦¨³ÍqQ�F^Sbj²Þ×w֟Ї

xE�×�ºÕwɵʡһĜW¢Þ¶bpR�ʛǤ�ԎԤbpRZSTqֽəu̢ϰqQ�Fą

Ǌx iCOM wϪϢrąʀwȽ֟unRp_ѬĆ`fpRjkXjRrғTpR�F 
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Bϱ̱ɨ 

ɀɵǹȕϬȕքϬȕд 

BYasushi Tamura 

Faculty of Science, Yamagata University 

 

� И͆ѫҥuЇոbj�×�ºÕrƴy��Ҷ͛խxװ^��qϣхbpȓǕbͦҦd�rғT

��pXjWװՠɝwТсu��Ϻt��×�ºÕƪǱWװВ˗ГúğϰbpͦҦd�^rW�

VmpXjFĢTyװşӇ։ͷѫҥwÌµ¢Û¶Ö�ǷҶrȳҥĜҶ�ѯƨd� ERMES (ER-

mitochondria encounter structure) WװhwĊӵĢqQ�FERMES ӿƨĜx^��w�×�ºÕ֠W

˗d�¢Û®�µ¤�µuURpװÖÛҧՁw՗զ�В˗čĆd�֍ԃtɺų�̻jd^rW̠

ՠwТсu�mp̈�Vut�nnQ�F^w�StЇԅu��ѫҥœuxsw�Stѭ�ƨ�

fw�×�ºÕ¢Û®�µ¤�µWȓǕd�wVװhwѯƨǋȑ�ϮϬЋɺųxĝVװrԐmj

˼bRϽǀWΡâbjF^��wϽǀ�Ԏ̈d�j�ux�eװ�×�ºÕҶ֠¢Û®�µ�͕

şd�ȞלѠWʋ׆qQ�FbVbtWװ�^��qu�×�ºÕ֠wГúğϰ�Ϯѫҥœq͕

şd�ȞלѠxȓǕbtVmjF̫ТсqxװSplit GFP �ϰRp�×�ºÕҶ֠ՠ˗�Ϯѫҥœ

q͕şd�ø�ЙʜbװȞלѠw͛їuƞ�ѭ�kF 

� ։ͷѫҥuURpװSplit GFP �Ìµ¢Û¶Ö�ǷҶ®Û¾�ՁrȳҥĜҶ®Û¾�Ձuӫƨbװ

^���×�ºÕҶŎĜuЇϪ`fjr^װ�¶±µϢw GFP ӪŉW͕ş`�jF̂ w Split GFP

wӪŉ¦�·×WװÌµ¢Û¶Ö�rȳҥĜâuȹǕd�^rװ`�ux ERMES ӿƨĜrŐȹ

Ǖd�^rVװ�Split GFP Ẁȓw¢Û®�µ¤�µ�ƢԇƂƢҦqQ�^rW�VmjFh^

qȞ֯uװÌµ¢Û¶Öװ�ȳҥĜuŸTװΥҥװÇ×��¦¬ÞÍװҧҞοw֠u�×�ºÕ

ՠ˗׈ǞWQ�V͕Ԓbjr^װ�Ŏpwѭ�ƨ�fq¶±µϢw GFP ¦�·×W͕ş`�jF

^��wѯ̻xװ�×�ºÕxϺt�ӿ˶w�×�ºÕrƪ̎u¢Û®�µ¤�µ�ɵʬbtW

�ͦҦd�^r�Ъƽd�F̫ŏρqxװ^��wПԅ�Ņuװ�×�ºÕ֠¢Û®�µ¤�µ

w˶�Ũʄd�Šȑͦ͛unRpw̠˼Пԅ�ѬĆbjRF 
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Imaging nuclear and chromatin dynamics in living cells 

Ḇ̨� Ț 1 
1 ̵āɌ͘ǹȕдȕʸӱŴʬТс֧ѫҥŨʄɌȕТсªÛ®Þ 

BHiroshi Kimura1 
1 Cell Biology Center, Institute of Innovative Research, Tokyo Institute of Technology 

 

¡»ÍâwտĔʛǤWEsw�SuѷˉEӿӽEЇϪd�wVErRSǀ׍�Ԏ̈d�^rxE

ϮƵϪԱw͇η�ϬԎd�âqֽəu֍ԃqQ�FИ͆ϮϠqxEѫҥ͆w¡»Í DNA x¿¨µ

ÛөЉՁrwӿƨĜqQ�¹�Ø�¬ÞÍ�Ǡ̫ƌęrbj�ÙË°ÛrbpƝѣ`�pU�E

¡»ÍͦҦwЇϪŨʄux�ÙË°Û͛խWǹXZɹׂd�FϡuE�ÙË°Ûwíԃt͛ʬʬ

ŠqQ�¿¨µÛwґԖʀĮזxEտĔȑЇϪŨʄ�¡»Íѷˉu֍ԃtɺų�̻jbpU�E

ЇϮ�ŠƂEѫҥƲ̧EǷքūψtsuʍcp¯�·Ì±�uǵƂd�F 

 

ʭGxE�ÙË°Ûu��տĔȑЇϪŨʄ�̈�Vud�j�uE¿¨µÛ� RNA ÊÖÎÕÞ«

II wґԖʀĮזϡϺЋÏ»�ÙÞ·×ʼĜ�ğӽbEhwʼĜϲ̴wÄÙÞÃ�ϰRpEϮXj

ѫҥqґԖʀĮז�ƢԇƂÝԑγd�Ѡ�֟ЇbjFƢԇƂÄÙÞÃwzrnxEӪŉ͟Ԭbj

ʼƔѯƨ˻Ϝ׬Fab׭qQ�Eѫҥ�ƟўƑuȲōd�^rqE2-3 ́֠w�ÎÞ§Û�WƢҦr

t�F�SzrnwƢԇƂÄÙÞÃxEտĔȑ¢Þ¶Ǜwß̫֚Ƣǵ׈ǞʼĜqQ�EӪŉөЉ

ՁrӫƨbjĮזϡϺЋß̫֚Ƣǵ׈ǞʼĜ� Mintbody׬modification-specific intracellular antibody׭

rƫo\jFMintbody �ЇϪ`f�^rqE��̧֜֠w�ÎÞ§Û��ϮϠİĜw�ÎÞ§Û

�WƢҦrt�F^wʳΒ�ϰRpE¨³Ù�¶È×ÏÛu��ՐŗΚʓƂw֯w�ÙË°ÛĮ

«¡Žʡ�Ԏ̸bE¿¨µÛw�ª°×Ƃwɺų�̈�VubjF`�uEϚ¨µØ¨�Ҥʓז

ÍΚʓƂuU\��ÙË°ÛĮזwϮѫҥŽʡw�ÎÞ§Û��հ�pU�E^��wѯ̻un

RpЇӵd�Fß˽E�ÙË°ÛwŎĜЋtŽʡxEӪŉөЉՁrӫƨbj¿¨µÛ�ϰRpԎ

̸qX�WEՅԎŃ׏ʆ֛�ϰRjԌȨĢunRp�ѬĆbjRF 

�
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Recent advances in photonics for image-guided surgery 
B̶נƻփ 

āօɤхƅдǹȕƅȕÂ�µ¸�¨Ԫɦ 

	Tetsuro Takamatsu 

Department of Medical Photonics, Kyoto Prefectural University of Medicine 

 

˼bRʸӱֿ˼WՄX�rEh��qw͚ʏ�ĥĴԌWֿƵЋuǵ�mpb�SER���¾

Õ¯�Í¦ÂµWՄX�^rx�ZП��jøԱqQ�EÕ�Â¤��Û¨uURpxEϮĜq

ͦҦd�Šȑ�®Þ¡±µrd�ªÛ¦Û�ʸӱWhwßnqQ�F�

���� ɝĊţ׉V�֟Ї`�jŐϔϑØÞ¥ÞՃ̓׏ʆ֛�Ѝš�rbpEØÞ¥Þ��ÎÕ

uĊӵ`��ԅ�³�»Ù§Þr ���uĊӵ`��ŠȑϡϺЋ͟ԬÄÙÞÃw³�»Ù§ÞWè

ՖrtmpE͜Gtŉȕ׏ʆ֛u��Šȑ�ÎÞ§Û�WЇոbpXjF̠ՠqxՠՂǷՅР¾

×¨ØÞ¥�ϰRjֽѼɵŉȕu��ѫҥͦҦŨʄ�ŉwǊʽ֦϶�ՅTjՅנԎŃ׏ʆ֛ts

�ϰRj½��Â�µ¸�¨wТсWȽ֟bpR�F�

ՠɝӛbRЇȽ�ձ]jŉ�ÎÞ§Û�wʸӱWƅЅuʍϰ`�nnQ�WEăĜuВ˗ġT

�͟ԬÄÙÞÃWȴtR^r�ϮĜΨքWԅTtR^rtswǀ׍WȓǕbEƆŠŦϰqXpR

�rxԐTtRFʭGxEԗ˻uŦϰqX�Ӫŉ�ÎÞ§Û�w֟ЇwĈE͟Ԭ�ʋԃrbtR

Šȑ�ÎÞ§Û��ϮĜΨք����ÎÞ§Û�w֟Їtsֿ˼Ћtŉ³�»Ù§Þ�ѳƨd�

^ru�mpEƅЅuʍϰqX�ʸӱw͛ї�БˊbpXjF̫ԪρqxE^��qƞ�ѭ�q

XjТс�ǠАuE̠ՠwϮĜ�ÎÞ§Û�wհͮ�ƅЅwԇϑV�գ~�Fn��EÅ×¨¤

��Û¨Š֎}wռϰ�БЋrbjňшЋtªÛ¦Û�¦¨³Í�͛їd�^ru�mpƢҦr

tmjʆȳІ�Րиɋw͕ş�͟Ԭ�ʋԃrbtRŠȑ�ÎÞ§Û�tsE̠ՠƞ�ѭ�qR�

ĚĦԁנɥʳӱˬ˟ԗ˻¦¨³Í�БˊbjŉȕƅЅͦǈw֟ЇunRpѬĆd�F�jEąʀ

w˽ƬʓunRp�ԭԨbjRF�
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Imaging of efficacy of antibody drug for cancer treatment using functional nanoparticles  

B͡ϱɞЭ 1Eʇ΀ͬð 1EơχВȑ 2Eê֎ȩ 2 
1 ̵ƃǹȕǹȕ֧ƅȕѠТсдE2 ¢¸�Ì»×®(ͅ)֟Їѳˇ̫ք½��ԃѨʸӱ֟Їȟ 

BKohsuke Gonda1, Masayuki Tokunaga1,2, Naoko Furusawa,2, Yasushi Nakano,2 
1 Graduate School of Medicine, Tohoku University,  

2 Bio Advanced Technology Division, Corporate R&D Headquarters, KONICAMINOLTA. INC. 

 

1990 ɝĊV�ʼĜwʼW�űʍϰWȋ��E2017 ɝw̎ϑqѢ 60 мwʼĜƅӤƸWȓǕbE

ç϶wɔǥԆ͠x 9 ŇŔ�ՅTpR�FϪǕ�˼jtʼĜƅӤw֟ЇWհ�qU�E΍לêwѺ

˶x 730 мבċâuw��F�mpʼĜƅӤuȬbEIӤżÎ�¸©ÍwƢԇƂJ�IӤżwʗҔ

ȿťwƢԇƂJ�ӰS�ÎÞ§Û�xEŴӤ�ўȦƅЅ}wʍϰʸӱrbp̧ɾ`�pU�E¸

Þ©W͙�pנRF̫ԪρqxEdquҺɡʍϰ`�pR�W�ʼĜƅӤrbpE (1) ӯєœЍ

Ǭ͵ǋȑ (VEGF) wʼĜƅӤ Bevacizumab r(2) ¿µâЍʓǬ͵ǋȑƟȣĜ®�Ä 2 (HER2) w

ʼĜƅӤ Trastuzumab �Ï´×ʼĜƅӤrbpӰmjӤż�ÎÞ§Û�wТсʬ̻unRpѬĆ

d�F 

Bevacizumab xʼӯє˼ϮЅΒw֍ԃtʼW�űrbpΔБ�ִ�pR�WEƌűЅΒqxż

̻W֦ȝ`�pU�EǸűĠϰЅΒWíuӰ��pR�F̂ wҢ̒rbpEBevacizumab uȬd�

ҕʓͦ͛W˛ƾ`�pR�WEhwԝѫx�ZŠVmpRtVmjF^wͦ͛wԎ̈Wհ�yE

Bevacizumab w�t�eE˼ jtʼӯє˼ϮӤű֟Їw˘հW̧ɾqX�FʭGxEϣһw֐·»

ћȑ[1]�խɹűuϰRjנŠԎҦ X Ѽ CT �ÎÞ§Û�u�mpEֽĦԁVn 3 ͨŅЋu

Bevacizumab �ʻåbj˂W�Ë�¨wұЄӯє͛խwǵƂ�ԝѫuԦ~jFhwѯ̻E̓ VEGF

ӤuȬd�ҕʓͦ͛wßш�̈�Vud�^ruʬŷbjF 

ՠɝװõW�qxEӱŮuϮ͕qW�ѭ҇wßք�˕ƞbEhwѭ҇wԗ˻´Þ®��ruӱ

ŮuӤϠЅΒ�ӰREW��ȳ`ZbpV�ʳӱ�Ӱmj�EW�uȬd�ʼW�űwż̻�Ч

V�tW�΍Ѕ�ӰS˽ΒW˾Ӱ`�pR�FTrastuzumab xEϮ͕wѯ̻ HER2 ֫ʓqQmjʗ

ҔuȬbװӱŮӤϠЅΒwӤrbpġϰ`�pR�F^w΍ЅΒqxETrastuzumab ռʍȬԱrt

mjʗҔuURpװż̻Wԟ����ʗҔrԟ���tRʗҔWU�EʗҔwӤż�øŮuͬЧ

u÷γqXtR^rWԥ׍rtmpRjFʭGxEɔԵ֏ȑ¶±µw 100 ıċâẅ�`r˶Њ

ıċâwʠɥ�ˉnנՕɥӪŉ·»ћȑ (PIDs: Phosphor-Integrated Dots) �֟ЇbE¿µõW�ѭ

҇w HER2 ЇϪ֏wŋϾ̿ӂΒuʍϰd�^rqEӱŮӤϠЅΒw÷γԗ˻Βw֟Ї�Ԛ�jF

hwѯ̻E̫˽Βx̀ȓw˽Βqx÷γWǍַqQmjʗҔw Trastuzumab ȁżʓנ�Чɥqȿ

ťd�^ruʬŷbj [2-4]F 

[1] Nakagawa, T., Gonda, K., et al. Sci. Technol. Adv. Mater. 17, 387-397 (2016) 

[2] Gonda, K., et al. Sci. Rep. 5, 14322 (2015). 

[3[ Miyashita, M., Gonda, K., et al. Cancer Med. 5, 2813-2824 (2016). 

[4] Gonda, K., et al. Sci. Rep. 7, 7509 (2017). 
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Functional imaging using PET 

 
BɂΊвɶ 

бüǹȕנ�º×�ÞƅȕТсªÛ®Þ ϮĜͦҦԎ̸ȕք֝ 

BHidehiko Okazawa 

University of Fukui, Biomedical Imaging Research Center (BIRC), Medical Imaging Division 

 

Ê§µÙÛ CT׬PET׭x 1970 ɝĊêׄu֟Ї`�EĈwϵŃ͕̓r͹~pȝ֏ʓuń�jϮ

ĜͦҦϵŃ�ʃ�^rWƢҦt²Þ×rbpEíuҮ�ʊҹwТсuϰR��pXjFbVbE

1990 ɝĊuŎՎ˨Ńϰ PET ӹ҉W֟Ї`��rE[18F]fluorodeoxyflucose׬FDG׭u��Ã¶�џ

ĊԫϵŃWEW�w¨�ÖÞ¸Û��¨³Þ§Û��БЋrd�Һɡ͕̓rbpŦϰƢҦrt�E

ʁGȗƙbxc�jF1990 ɝĊʀƈu FDG-PET wī֪ԗЅWԟ����rEPET �Ȳōd�

˾ԕxגՍЋuǬTEϪǕǑœuQ�Ѣ 400 w PET ˾ԕqx FDG-PET/CT �êʊuEíuW�ԗ

Ѕwj�w͕̓rbpŦϰ`�pR�F^w͜tѮѿV�EßҿЋux PET ͕̓rRSr FDG-

PET/CT ͕̓w^r�ˊdrRmjԟԬWQ�WEՠɝŠȑ�ÎÞ§Û�wЇȽu��EĈu�ԗ

˻uɺхn͜GtƂƨϠW֟Ї`�EҺɡʍϰƢҦqQ�^r�ʁGuϬԎ`���SutmjF

W�ԗЅuŦϰqX�PETӤűrbpxE®Û¾�ƨʬҦ�Ɯ̋d�r`��[11C]methionine�E

͆֊Ċԫ�°Ì§Û�·Þ«׬TK1׭Κʓ�Ɯ̋bEǬ͵wˊ͟ut�r`��[18F]fluorothymidine

�tsEұЄǬ͵Ҧ�Ɯ̋d�µØÞ¤ÞWßҿЋqQ�WEhwĈu׭FLT׬E΍ЅʿʼʓĚ֊

Ѩքę�˚şd�[18F]fluoromisonidazole׬FMISO׭E[64Cu]ATSM tsWͨçĊw PET Ӥűrb

p̧ɾ`�pR�F�jEנRʠɥ�ΚVbjƟȣĜϵŃь�͆ƅȕWʃʞtŠ֎qQ�EұЄ

PET qx�¨µÙ¡ÛƟȣĜ�ÎÞ§Û�űrbpϰR���[18F] fluoroestradiol׬FES׭�Ůх

ҴϡϺЋ®Û¾�ՁʼƔw�ÎÞ§Û�űqQ�[68Ga]͟Ԭ prostate specific membrane antigen

tsWΔБ`�pR�Fß˽EPET׭PMSA׬ ֟ЇɴţV�íԃt®Þ¡±µr`�pXjҮ�Î

Þ§Û�qxEǑœq̠ţuī֪ռʍrtmj 15O ͟Ԭw;�ù֊ƂϐѨE֊Ѩьu��ҮӯΛÝ

֊ѨĊԫ PET w�VEՠɝx�ÌÙ�¶�ÎÞ§Û��®��ÎÞ§Û�rRmjEԟПЁwЀ

ϬŃ�Ɯ̋d�Šȑ�ÎÞ§Û�ẀußҿƂbnnQ�F̫ԪρqxEhSbj PET Šȑ�Î

Þ§Û��͚ԣd�rr�uEҺɡȲōʀ֠�tR̠˼Ǜ PET/MRI ßĜǛӹ҉rh��ϰRjҺ

ɡТсunRp�ԏ��÷ȝqQ�F 
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Topics of Functional Imaging using MRI 

BƔϱֳƣ 1 
1 ʇɅǹȕƅͯӤȕТсք˯ȰѼƅȕŠ֎ 

BMasafumi Harada1 
1 Department of Radiology, Graduate School of Biomedical Sciences, Tokushima University 

 

̫˸ 

� MRI �ϰRjͦҦ�ÎÞ§Û�rbpxEċŮV�ӯΛu֡ծd�֊ѨĊԫ�ÆÞ¨ubj

functional MRI(fMRI)�ϮƂȕЋtĊԫϠ�ԙĥd� MR spectroscopy(MRS)WQ�Eˆ˳ʛǤ�Ŧ

ϰbj diffusion tensor imaging(DTI)WĊӵЋqQ�F 

� fMRI xЮѮӯє�±ÄÖÛ�uǠoZͦҦЋtӯΛǵƂ�É ��¦ÅÏ�ÙÀÛωɥwǵƂ

uĕSĬƥǵƂrbpγȝd�^ru�mpEҮͦҦwȹǕ�ԙĥd�ʳΒqQ�F̠ՠqxȘ

ּ̎wӯΛƪ̧�͕şd�^rq֡ծd�º±µÚÞ��ԙĥd�ʳΒWԜ׍rtmpR�F^

��ϰRj�×²¼�ËÞЀ�ѳƨǾԦЁьwԗ˻̢ϰʓwǤƱWQ�WE̠ՠqxƧº±µÚ

Þ�wѯƨɥwǵƂ�ѯƨ¾®ÞÛV�ЮѮͦҦ�ԙĥd�Ԛ�WӰ��pR�F 

� MRS qxEЮѮĔոϠՁqQ��×®ÌÛ֊�3-�Ì»և֊�ȝ֏d�^rWqXEЮѮȦɥ

�ԙĥd� n-acetyl aspartate ��Ö�ǬϮ�Ɯ̋d� myo-inositol rr�uҮѭ҇Ċԫwȝ֏Ћt

ËÞ�Þrbpġϰd�^rWqX�F̠ՠqxEƂȕוƶиŽΒ(CEST)�ϰRj�Ì¶өЉԙ

ĥ��×¢Þ¨wԙĥ�ƢҦrtmpU�E͜GtĊԫԙĥrbpŦϰd�^rWqX�FbV

bEĈwʳΒrZ�~pʠɥWĚR^rWͧϑwßnqQ�EhwԎΆΒwßnrbpՅĶ͙w

ʸӱ�ʍϰd�^rWqX�F 

� `�uEDTI ьwˆ˳ʛǤx;ˆ˳u֡Ĩd�ѭ҇w¢Û¾ÞµÎÛµ�ѫҥœwȹǕϭǫ�

Ɯ̋d�ʛǤ�ƞʃqX�ŗɾ`�pU�EϵŃwϠϬЋtŠԎҦ�ՅTjʆȳϭǫwԙĥ�

ƢҦrt�rғT��pR�F 

� ċâw�StĊӵЋtʸӱ�êʊu MRI �ϰRjͦҦϵŃwąʀwЇȽrԥ׍unRpѬĆ

d�÷ȝqQ�F 
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�
:hrJpC$ź3įœOp\Bŭ(FmJ}�ŷżôñ 
4D imaging of secretory cargo transport within the Golgi apparatus 

BרɊ֏ֲEȠĊǹՔEê֎̈ɶ 

ϬƂȕТсʱŉ֏ȑɌȕТсªÛ®Þ 

BKazuo Kurokawa, Daisuke Miyashiro, Akihiko Nakano 

RIKEN Center for Advanced Photonics 

 

ϮϠwǠ̫ƌęqQ�ѫҥWϮƵΚŽ�ѷˉd�j�uxEǸмǸ͜t®Û¾�ՁWh�

i�łZ~Xǥʱuմy�EͦҦd�^rWʋԃqdFѫҥœq˼juğ���®Û¾�Ձ

wѢ 3 Šw 1 xEȳҥĜqƨʬ`�E£×§Ĝ}r՗զ`��dFпӏ®Û¾�Ձrƴy�

�^��w®Û¾�ՁxE£×§ĜqмGwĮז�Ɵ\jʀuEh�i�WłZ~Xǥʱq

Q��×�ºÕtsuվť՗զ`��dFß˽qEßɥБЋwǥʱ}rմy�jпӏ®Û¾

�Ձ�̎GŬGrhwȹǕ�ǵƂ`fEѫҥwϮƵͦҦwЇ˞u֡åbpR�dF^wßծ

w®Û¾�Ձ՗զ�˂Sͦ͛WEҶĀի׬ȳҥ՗զr�ƴy׭��qdFҶĀիxȳҥts

wʆȳtҶ͛խ�Ćbpѫҥœ�ҁ͢uѯ{Eѫҥœw®Û¾�ՁȹǕ�̎֠ЋVnт֠Ћ

uŨʄbpR�dF^wҶĀիwô�xEпӏ®Û¾�Ձw՗զwΪô�֤ȡ��j�bE

hwѯ̻EѫҥwϮƵΚŽwФѹ}r҆W�EǸѫҥϮϠqQ�¿µuURpx֍ǹtϿʗ

wƔǋrt��dF 
ϪǕ�quEտĔȕЋ�jxϮƂȕЋt�ÄÙÞ°qҶĀիwǠ̫Ћtͦ͛wǸZẄ�

Vut�EŎpwИ͆ϮϠuŐիwҶĀիͦ͛wȓǕWЪ`�pX�bjFbVbtW�E

ϮXjѫҥœqȳҥtswʆȳtҶ͛խ�Ćbpпӏ�՗զd�ҶĀիwИwϬԎwj�u

xEƢԇƂu���ÄÙÞ°Wʋ׆qdFh^qʭGxEנլEנʠɥEנԎŃɥ׬ՅԎŃ׭

VnǸӂqӪŉϵŃwƞʃWƢҦt׏ʆ֛¦¨³ÍSCLIM (Super-resolution Confocal Live 
Imaging Microscopy) �֟ЇbE^��ϰRp͜GtϮϠмwϮXjѫҥœwҶĀիͦ͛q

łZ®Û¾�Ձ�пӏ®Û¾�ՁwŽʡ�Ǹӂ 4D3׬D׭֠̎ׯqˏT�Õ�Ã�ÎÞ§Û

�uƞ�ѭ�qR�dFҶĀիͦ͛wêʊЋt�×�ºÕqQ�£×§ĜxǸ˶w͝V�t

�Eпӏ®Û¾�Ձxh��w֠͝�ׅɢӁZ՗զ`��ʋԃWQ��dFbVbtW�E

sw�Suпӏ®Û¾�ՁW£×§Ĝœ�՗զ`��wVEhwȞĜxä̈qbjF̫Ԫρ

qxESCLIM q̈�VubjşӇ։ͷwпӏ®Û¾�Ձ£×§Ĝœ՗զ�ѬĆd�rr�

uEϪǕ֟Ї�dd�pR�ͨçĊ SCLIM (SCLIM2M) �ϰRj�ÎÞ§Û�Ģ�ѬĆR

jb�dF 
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ţĶĬ²'03ƅļÿË�Ç�±(Ţé 
Computational analyses of regulatory molecules for enzymes 

BŸӥ̢Ć 1EđӥƯǶ 2EͥנƶΠ 3EӓƘתß 2EרΊd�� 1E׋ϱƶȑ 1Ę֒чß 2E 

ɀ̫ƚȑ 2E΋œͬ΍ 2Eáϟͬƶ 3Ę֒ƶϴ 2Eбüά 1 
1 ʇɅǹȕ� ňш։ѨȕТсʱE2 ɗāǹȕ� �§�Ǒ֯ʠ̿ЁŨʄТсʱE 

3 ɗāǹȕƅȕք� ȳŌдȕԪɦ 

BYusuke Kato1, Fuyu Ito2, Kazuhiro Takahashi3, Ryuichi Sugamata2, Sumire Kurosawa1, Kazuko Yorita1, 

Syoichi Suzuki2, Tomoko Yamamoto2, Shoji Kawachi2, Masakazu Mimaki3, Kazuo Suzuki2, Kiyoshi 

Fukui1 
1The Institute for Enzyme Research, Tokushima University, 2 Asia International Institute of Infectious 

Disease Control, Teikyo Univ, 3Department of Pediatricts, Teikyo University School of Medicine 

 

� ԑѓдȕu��։Ѩ֡ծТсwƞ�ѭ�rbpED-�Ì»֊֊Ƃ։Ѩ (DAO) wΚʓŨʄǋȑ

qQ�G72®Û¾�Ձw͛խͦҦ÷γt�{uBǛ�ÛÂ×�Û¥ϲ̴»�ÕÌ¸¯Þ« (BNA) 

-®ÌÂ× (OTV) ӿƨĜuȬd�ӤűҕʓǵϺwɹׂ�Ԏ̸bjF 

� DAO xED-ªÖÛtsw D-�Ì»֊�֊ƂЋuŠԎd�։ѨqQ�EFAD �Ӽ։Ѩrbpˉ

nFD-ªÖÛx NMDA Ǜ�×®ÌÛ֊ƟȣĜw¢�£¸¨µw״мq�Q�^rV�EDAO u

�� D-ªÖÛ֏wԦѕWê̾ЮѮѠwΚŽuɹׂ�åTpR�rғT��pR�FѳƨǾԦЁʗ

ҔwҮœuU\� D-ªÖÛ֏wΰȴU�{ DAO wЇϪ֏wǬǹWǤƱ`�pR�Fß˽q G72

®Û¾�Ձx DAO rѯƨd�^rqhwΚʓ�ԦѕbEhwԦѕqwϺəWѳƨǾԦЁwЇЁ

u֡Ĩd�rғT��pR�Fh^qÈП͛խrw�Ì»֊ГƪʓuĤȓbtRʳΒqQ� ab 

initio Ï´ÖÛ�Q�Rx threading uǠoRjӿ˶wÄÙ�ÕÍu�� G72 wƧ¶Î�Ûw͛խ

�÷γbjFƧʳΒu��÷γ`�j͛խuŐիd�Â�Þ×¶Wԅş`�jj�Eh��÷γ

͛խrbp˛ЪbjFʃ��j͛խV�ͦҦ÷γ�Ӱmjr^�E^��qǤƱ`�j G72 wͦ

Ҧ�ԣ̈bS��wqQmjF̀ �uE˼ Ԇ֤ȡӤϠu�� DAO w֤ȡͦ͛�ԑѓдȕЋʳΒь

u��Ԏ̈d�ԥ׍u�ƞ�ѭ�qR�F 

� ß˽ BNA ֡ծwƞ�ѭ�rbpxE2015 ɝãƈ̧ċ֥ɗāǹȕƅȕքĉȾЀ֧�Ɵԗbjȳ

ŌʗҔV�˕ƞbj¤ÛÄ×�ϰRp BNA wǩǠֆŢԎ̸�ӰREOTV ʻåu��ԎϚż̻W

��Ъ`�tVmjʗҔ¤ÛÄ×uϡʈЋt�Ì»֊ØÆ×qwǵϺuЙБbjF^��qǤƱ

`�j OTV ʠƟʓͅrwֆŢ͹ՒV�E׸�ʱw�Ì»֊ʹǠW˼ԆǵϺqQ�^rẄ�Vr

tmjFBNA-OTV ӿƨĜwȘȝʓWנR^rW OTV wӤżЇ˞wj�ux֍ԃqQ�Fh^qE

ƧǵϺu�� OTV ҕʓuȬd�ɹׂ�ԙĥd�БЋqEѯ̔͛խ�ƗϖbpğʬbjǵϺ BNA-

OTV ӿƨĜ͛խÏ´×wŠȑŽŶȕԑѓ�ȞӰbEƧµÕ§��µÖ� MM/PBSA Βu��ԙĥ

d�^rqƧǵϺĜw OTV uȬd��Â�¸³�Þ�÷γbjFhwѯ̻EâԓǵϺђʱwSl

ӛt�Â�¸³�ÞwĚãW���jFʞǷt^ru^��wǵϺђʱxOTV׏�ʱunRpE׵

ѯƨքęV�Vt�ֶ�ję҉qQmjFϪǕEƧǵϺu���Â�¸³�ÞĚãͦ͛wԎ̈u

ƞ�ѭ�qR�F  
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#�Í�Ëř�`or_'03ĨƝľŌ`oUpdp`�Î( �! '�'"š· 
In vivo Observation of Dynamics of Osteoclast Proton Pump Using pH-activatable 

Fluorescent Probe 
BӠɅѷ˸ 1)Eǹֲ͒ǻ 1)E ӔǗƶó 1,2) 

1) ǹ֢ǹȕǹȕ֧ɌȕТсдE2) ǹ֢ǹȕŋϾȕÂÙÛ³��ТсªÛ®Þ 

BMasafumi Minoshima 1), Yuta Omori 1), Kazuya Kikuchi 1,2) 
1) Graduate School of Engineering, 2) Immunology Frontier Research Center, Osaka University 

 

ɵʬW҈�ա`�Eŕ͛ї`��^rqמ��ӇѫҥuמƮƝrמ��ѫҥuמѭ҇qxФמ

ʔəʓWѷˉ`�pR�FФמѫҥΚʓwÿհx^w½ÕÛ¨�ɈbEמќעЁE֡ѕÖ�Ë°

ьwמϿʗwЇЁuntW�^rV�EhwͦҦ�Ԏ̈d�^rx֍ԃqQ�rғT���FʭG

w�×ÞÄqxEФמѫҥWמ�λVdrXuɵʬd�Ě pH ѭ҇âuU\�ĚמǞuЙБbE׈

pH Ǟ�ƢԇƂqX�ӪŉÄÙÞÃw֟Їuƞ�ѭ�qXj[1,2]F^��qu֟ЇbjÄÙÞÃ׈

�Ë�¨uʻåbEϮXj��ѫҥŽʡ�ԌȨqX�ùŉȑŻՄ׏ʆ֛�ϰRp�ÎÞ§Û��

ӰS^rqEФמѫҥWΚʓƂd�͜ȑ�ԌȨd�^ruʬŷbpR�F 
`�uמƮƝͦ͛wԝѫ�Ԧ~�j�uEʭGxФמѫҥuU\� ATP ŽǛÄÙµÛÊÛÄכ

wŽʡuЙБbjFמƮƝw֯u˯ş`��֊xÄÙµÛÊÛÄu�mpӰ��pR�rғT�

�pU�E^��qwФמѫҥÄÙµÛÊÛÄw�ÎÞ§Û�ѯ̻V�xEѫҥ_ruhwȹǕ

WϺt�͜ȑWԌȨ`�pR� [3]FbVbtW�ERnEs^q֊�˯şbpR�VwʛǤWͧ

ȈbpU�E֊ʓ׈Ǟɵʬrw֡ծʓWä̈qQmjF 
h^q̫ЇӵqxEpH ʠƟʓӪŉÄÙÞÃ�ϰRpÄÙµÛÊÛÄŽʡrĚ pH Ǟrw֡Ĩ׈

��ÎÞ§Û�d�^rrbjFċŮ�qu֟Їbj pH ʠƟʓӪŉÄÙÞÃqxÄÙµÛÊÛ

Äw͟ԬuϰRpR�ѻӂӪŉ®Û¾�ՁrΓ֜W֍tmpRjj�E˼juՂӂ׈ǞuӪŉ�

Ъd pH ʠƟʓÄÙÞÃ�ԕԑÝƨʬbEhwʓՁunRpԙĥbjFhwѯ̻Eռšt pH ׈

ǞqʍѐWƢҦtՂӂӪŉÄÙÞÃ8Red-pHocas9�֟ЇbjF^wÄÙÞÃuxמѭ҇}ɲZ

ѯƨd�À¨È¨ÈºÞµǠWȲō`�pR�j�Eʻåʀxמѭ҇uϡϺЋuզոEνϷd�

^rWqX�FRed-pHocas �ФמѫҥÄÙµÛÊÛÄW͟Ԭ`�jË�¨Ï´×uʻåbEùŉ

ȑŻՄ׏ʆ֛�ϰRpמѭ҇w�ÎÞ§Û��ӰmjFÄÙµÛÊÛÄwȹǕrמѭ҇ӵ־qw

pH ϭǫwǵƂ�֜̎֠u�j�դՊd�^rqEФמѫҥÄÙµÛÊÛÄwŽXuĕmj֊ʓ

 Ǟwɵʬ�Ö�×®�ÍqˏT�^ruʬŷbjF׈
 

1) T. Kowada, J. Kikuta, A. Kubo, M. Ishii, H. Maeda, S. Mizukami, K. Kikuchi, J. Am. Chem. Soc. 2011, 
133, 17772. 
2) H. Maeda, T. Kowada, J. Kikuta, M. Furuya, M. Shirazaki, S. Mizukami, M. Ishii, K. Kikuchi, Nat. Chem. 
Biol. 2016, 12, 579. 
3) J. Kikuta, Y. Wada, T. Kowada, Z. Wang, G. H. Sun-Wada, I. Nishiyama, S. Mizukami, N. Maiya, H. 
Yasuda, A. Kumanogoh, K. Kikuchi, R. N. Germain, M. Ishii, J. Clin. Invest. 2013, 123, 866. 
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Fluorescence imaging of intracellular Magnesium ion concentration changes 

B˼ӥ԰ 1Eɀêת 1Ę֒Ȕ΍ 2EǢϱҖƦ 1EɂΠǻփ 1 
1 ʥǹϬɌϮƵʛǤE2 ʥǹϬɌʍƂ 

BYutaka Shindo1, Ryu Yamanaka1, Koji Suzuki2, Kohji Hotta1, Kotaro Oka1 
1 Department of Bioscience and Informatics, Keio University 

2 Department of Applied Chemistry, Keio University 

 

 

Ë�º¦�Í��Û׬Mg2+׭x�×¦�Í��Û׬Ca2+׭ré{EϮĜœuȓǕd�íԃt 2 ĥ

֫��ÛqQ�FCa2+xѫҥœ¦�·×rbphwωɥǵƂW֍ԃtʞƳ�ˉmpR�^rWɠ

ZП��pR�ß˽qEMg2+wѫҥœωɥǵƂxQ��ΔБ`�p^tVmjFMg2+x ATP ϯϮ

�ΤԺU�{˶ǸZw։ѨwΚʓwԦѕE®Û¾�Ձ�ҧՁҶwȘȝƂEѫҥƲ̧�ѫҥǬ͵E

ŠƂwŨʄtsuVV��^rWǤƱ`�pU�EѫҥͦҦurmpʋԃäƢͧtԃѨqQ�^

rxɠZԟԬ`�pR�FjkEѫҥœuxəuƆŠ֏w Mg2+WQ�j�EhwωɥWǹXZǵ

Žd�^rxtZEѯ̻rbpѫҥœ¦�·×rbp֍ԃtɺų�˂mpxRtRwqxtRV

rғT��pXjF�jEѫҥœ Ca2+¦�·×rš�Š\p Mg2+k\�վʾЋuγȝqX�ÄÙ

ÞÃWɔԵ`�pRtR^r�^w��Ûwɺų�̈�Vud�^r�ղ�fpR�Ɣǋwßn

qQ�rғT���FʭGw�×ÞÄx Mg2+վʾŨwנRӪŉÄÙÞÃEKMG ¦ÖÞ©�֟Ї

bEӪŉ�ÎÞ§Û�u��ą�qΔБ`�p^tVmj^w��ÛWEsw�StrXusw

�StÎ�¸©Íqωɥ�ǵƂ`fEh�usw�StʞƳWQ�wV�˖mpXjFhwѯ̻E

͜Gtѫҥмqѫҥœ Mg2+ωɥwǵŽWԌȨ`�Eh�i�W֍ԃtɺų�˂mpR�ƢҦʓW

Ъ`�jF 
ąǊxEɔԵw Ì�×ÄÙÞÃEKMG ¦ÖÞ©EՠɝЇӵ`�jտĔȑ¢Þ¶ǛÄÙÞÃh

�i�wϡʈ�ѬĆd�F�jEh���ϰRjȞ֯w�ÎÞ§Û�wѯ̻�ЪbEѫҥœ Mg2+

ωɥWsw�SuǵŽd�wVE�jh��w˂SɺųunRpԭԨbjRFʭGw^��qw

ТсqxEÌµ¢Û¶Ö�Wѫҥœw Mg2+ԷӡɧqQ�EѫҥՁêwωɥǵƂrȦ˗u֡Ĩbp

R�^rẄ�VubjFЮѮѫҥqxRZnVwЮѮĔոϠՁwƟȣ�Ɵ\pÌµ¢Û¶Ö�

œV�ѫҥՁu Mg2+W˯ş`�EѫҥՁêw Mg2+ωɥ�ǵŽ`f�^rW�VmpXpR�F 

^��qQ��ΔБ`�p^tVmj^w��ÛwŽʡ�ɺųunRpȴbq�֡ʊ�ˉmp

Rjk\�yrʑSF 
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ĎĔ�²%ţĶĬ²'038AlBKėèbCm@p(Ĳ}ñſŢé 
Three-dimensional structure analysis of b-glucans from Agaricus brasiliensis 

Physicochemical and Computational science method 
Ḇ̶ҍ֬ 1, üâɠǹ 1, ǭ֎įԢ 1, ïīҋיȑ 1, ş̱ӌӑȑ 1, ɔɂ֬ɞ 1, ̫͒ɨɟ 1, ϱĊ

ņ 2, Сͥĸß 3, ǹ֎ȵĄ 3, ȳɅͬͣ 1 
1 ̵Ӥǹ:ϮƵ, 3 Ӥ, 2̈̊ǹ:ϬɌ 

BYoshitaka Matsumura1, Kodai Inoue1, Makoto Suminokura1, Mikako Kubo1, Mariko Demura1, Takayuki 

Ichioka1, Yasumasa Morimoto1,Mitsuru Tashiro2, Ken-ichi Ishibashi3, Naohito Ohno3 and Masaki Kojima1 
1Sch. of Life Sci. and 3Sch. of Pharm., Tokyo Univ. of Pharm. and Life Sci. 

2Dept. of Chem., Coll. of Sci. and Tech., Meisei Univ. 

 

� b�×�ÛxЀƔʓИӕѫҥǮwíԃ͛ʬǸџqQ�Fb�×�Ûx�ÐÛ´�ÛѠʼИӕӤw

®Þ¡±µŠȑqQ�^rV�EʼӕӤw͛խΚʓГ֡wԌϑV�֍ԃtŠȑqQ�F`�uE

ΨǕʓИӕЁʗҔӯêV�b�×�ÛW͕ş`��^rV�̧̄ԗ˻u΃ϰ`�pR�F�jEb

�×�ÛuȬd�ƟȣĜrbp dectin-1 ьWԅş`�pU�Eʠ̿ŋϾt�{uһϕŋϾwԌϑ

V��֍ԃtŠȑuę҉o\��pR�FbVbtW�E¨�¿Ù® ϲ̴w¦­Â�ÕÛ�֨

RpEßҿub�×�Ûx;uλ\uZZˠ�YWǹXRj�ѯ̔ƂWǍַqQ�EλΥϢʡwǺ

ϕхĜ͛խxQ��ТсWt`�pRtRF 
� ʭGx X ѼλΥ˳ô׬SAXS׭EƔȑ֠Ŷ׏ʆ֛׬AFM׭ENMR ьwϠϬƂȕЋʳΒrEŠȑŽ

ŶȕΒu��ԑѓͦ¦ÌÒØÞ¦ÔÛ�ѭ�ƨ�fpEAgaricus brasiliensis ϲ̴wb�×�Ûwх

Ĝ͛խwԎ̸�ӰmjFhwѯ̻Eb�×�Ûx;λΥêqǸŠ˳qá֏Ĝ�jxƌ֏Ĝrbpȓ

Ǖd�^rEŠȑwɵϢxϫϢqEb-1,6 ѯƨwí֚rb-1,3 ѯƨwĺ֚׫10׬ċã׭V�ʬ�^

rEƌ֏ĜxӬ˿͛խ�ɵʬbpR�^rEẄ�VrtmjF^SbjПԅxEĈwb�×�Û

�ƭ�ʂ̴wТсǤƱrНДbtVmjFąǊwʳΒxE;uλ\uZRb�×�Ûw͛ͨנխԎ

̸uɠZʍϰqX�^rW̧ɾ`��Fąʀxb�×�Ûk\qtZEַ ȣʓw�w�хĜ͛խԎ

̸WǍַt�w�ʶmpRXjRF 
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P-4 

ĪËWZ`or_'03@mI;gÊĵ¦ ���� 
Calcium-dependent fMRI using a magnetic nanoprobe 

Bɂϱ̕ 1EBenjamin B. Bartelle2ENan Li2EVincent Breton-Provencher3,4EJiyoung J. Lee2E 

Elisenda Rodriguez2EJames Melican2EMriganka Sur3,4EAlan Jasanoff 2,3,5 
1 ϯ͘ʸӱѺƨТсʱĸɨɌȕТсք֝E2MIT ϮϠɌȕдE3MIT ҮԟПдȕдE 

4MIT Á�ÚÞȕҏԓʨТсʱE5MIT ƔȑŶɌȕд 

BSatoshi Okada1, Benjamin B. Bartelle2, Nan Li2, Vincent Breton-Provencher3,4, Jiyoung J. Lee2, 

Elisenda Rodriguez2, James Melican2, Mriganka Sur3,4, Alan Jasanoff 2,3,5 
1Health Research Institute, National Institute of Advanced Industrial Science and Technology, 

2Department of Biological Engineering, 3Brain & Cognitive Sciences, 4Picower Institute for Learning 

& Memory, 5Nuclear Science & Engineering, Massachusetts Institute of Technology 

 

� �×¦�Í��Û׬Ca2+׭xEѫҥœǷuURp͜GtʛǤĔոu֡åd�ª�Û¶Î±ªÛ§

ÐÞqQ�FЮѮĔոϠՁw˯ş̎uxEָęĤȓʓ�×¦�Í°Ðº×�ĆbpѫҥǷV�œ

}r Ca2+WΛōd�F�mpEѫҥǷ Ca2+ŽʡxEӯΥŽʡ�Ǡud�ʂ̴w functional MRI׬fMRI׭

uĊ��ЮѮΚŽ�ÎÞ§Û�wВ˗Ћtˊ͟rt�ʃ�FbVbEŉȕЋʸӱu��ԌȨʳΒ

WЧх`�pR�ѫҥœ Ca2+rxϺt�EѫҥǷ Ca2+wԌȨʳΒx֦��pR�F 

� h^qѫҥǷ Ca2+ÄÙÞÃrbpEÖÛҧՁqӵ־ĮזbjՅəШʓ֊Ƃ֓·»ћȑ׬SPIO׭

r�×¦�Íѯƨ®Û¾�ՁqQ�¦·Äµ®�ÌÛ�ΪƨbjEmagnetic calcium-responsive 

nanoparticle׬MaCaReNa֟�׭ЇbjF̫ÄÙÞÃxEѫҥǷ Ca2+wωɥǵŽіǎqE¦·Äµ®

�ÌÛWÖÛҧՁ�Ćbp SPIO ��Õ¨®ÞƂd��Suԕԑ`�pR�FSPIO xŝִd�rE

ՠĽuȓǕd�;Šȑw 1H-NMR ͢Ѿƶ�ĩհd�j�EMaCaReNa ÄÙÞÃu�mpѫҥǷ

Ca2+Žʡ� T2 ɲԦ MRI qµÕ±�Û�ƢҦrt�FăɌҮҫןΥêqwͦҦԙĥwѯ̻E

MaCaReNa ÄÙÞÃxEѫҥǷ Ca2+w͕şuռbjԋƶʓ�̢bpR�^rW�VmjF 

� ͨuEÄÙÞÃ�ϮXjÕ±µҮѼ̳ĜuʻåbjʀEƪքę�ǩƂ�Ö�ÍqҭŠ͙ūψb

Ca2+ʍѐǛ fMRI �Ԛ�jFūψ֟ȋʀEūψքęƲ՛wĬƥɲɥxѢ 20%â̆bEūψķͫV�

Ѣ 5 ŠqÆÞ¨Õ�Û}rʰmjFūψ�ӿ˶Ǌ҈�աbp�ƪ͜wǵƂWԅ��j^rV�E

ÄÙÞÃWҮœq�ƢէЋuͦҦd�^rW�VmjFß˽qEº�³�Ã¢ÛµÙÞ×ÄÙÞ

ÃrļūψqxĬƥǵƂxԌȨ`�tVmjF�jEҾȅʓЮѮĔոϠՁqQ��×®ÌÛ֊w

ʻåuURp�EǩƂ�Ö�Íūψrƪ͜wĬƥǵƂWԌȨ`�jF`�uEǤֈѠǊՋqQ�

œĺŮҮ̲�ָ͙ūψbj֯wѼ̳ĜwЮѮЇώ�EеØÆ×qԑγd�^r�ƢҦqQmjF 

� ċâEMaCaReNa ÄÙÞÃ�ϰRpEÏ´×ŽϠwҮœq Ca2+ʍѐǛ fMRI uţ�pʬŷbjF

̫ÄÙÞÃ�ϰRjҮͦҦ�ÎÞ§Û�u��EąʀwЮѮдȕТсWǹRuհȽd�øW̧ɾ

`��F�j̫ÄÙÞÃxEϮXjҮœqͦҦd�ţ�pw SPIO ÄÙÞÃqQ�Eąʀw�ÎÞ

§Û�̰˹wԕԑ֟ЇuURp֍ԃtշ͟rt�ʃ�F 
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P-5 

ƞž AFM'03 2!(Ě&3ŵĭÿËVh:p5å�3ĺŵĭƅļ(�ġñſŢé 

Dynamical structural analysis for glycosyltransferase with two active sites using 
high-speed AFM 

BƩϱ̄ɖ 1EО̨Țƶ 1Eα՛ǹՕ 	EȳԳлО 	EȗɅ� ĸ 3Ḙɀͬ̈ 3EœͥԸð 2,4EŸӥ

̏ß 1,4 

1 ƫơȼɔхǹȕӤȕքE2 ƫơȼǹȕǹȕ֧ϬȕТсдE3 āօǹȕӿƨƔȑŶдȕТсʱE4 һ

ϕдȕТсͦ͛ϮƵŴʬ˖сªÛ®Þ 

BSaki Yoshida1, Hirokazu Yagi1, Hiroki Watanabe2, Toshiya Kozai2, Ken Morishima3, Masaaki 

Sugiyama3, Takayuki Uchihashi2, and Koichi Kato1,4 
1Faculty of Pharmaceutical Sciences, Nagoya City University, 2Faculty of Science, Nagoya University, 

3Institute for Integrated Radiation and Nuclear Science, Kyoto University, 4Explatory 

Research Center on Life and Living Systems, National Institutes of Natural Sciences 

�

џ֚x®Û¾�Ձ�ҧՁ�ĮזbE͜GtϮƵͦҦ�ŨʄbpR�Fџ֚x¡»ÍuВ˗Ũʄ

`�pU�eEhwϮƨʬ�˂mpR�wWџՐи։ѨqQ�FĢTyE¿µqx 200 мבՠZ

wџՐи։ѨWƪȝ`�pR�WEhwǸZWƌßwԏȏ¶Î�Û�̢d� 2 ǛҶ®Û¾�Ձq

Q�F^��w։ѨWƨʬd�џ֚wмבuʍcpϡϺt։ѨӿƨĜ�ɵʬbEżϨwӁRџ֚

ƨʬ�˂mpR�^rWғT��pR�Fß˽qE2 џw҈�աb͛խ�ƨʬd�џՐи։Ѩwê

uxƌßмבw։Ѩq 2 nwџՐиΚʓքę�̢d��8½�Â�Û�¦Ô·×9t։ѨWйqx

Q�WȓǕbpR�WE^SbjÓ¸Þ�t։Ѩu��џ֚Ė֜wԝѫtÎ�¸©Íẍ�Vu

`�pRtRF�

ǹҲӕwӒҶw͛ʬʬŠqQ�¢Û¶Ù�°Ûx�×�ÙÛ֊׬GlcA׭r N��ª°×�Õ�µ

¤ÌÛ׬GlaNAc׭w 2 џ҈�աb͛խ�̢bpU�E2 nwՐиΚʓ�̢d�¢Û¶Ù�°Ûƨ

ʬ։Ѩu�mpϮƨʬW˂��pR�Fh^q̫ТсqxǹҲӕw K4 ӕмϲ̴w¢Û¶Ù�°

Ûƨʬ։ѨqQ� K4CP uЙБbE̫։Ѩu��џ֚wĖ֜Î�¸©Í�Ԏ̈d�j�EנլƔ

ȑ֠Ŷ׏ʆ֛�AFM��ϰRjŽЋ͛խԎ̸�ӰmjF�

ՅպʊŠ̸u��λΥêw K4CP x 0.2 mg/mL ċâqx 2 ֏Ĝ�ɵʬd��wwEAFM wγȝ

ωɥqQ� 0.05 mg/mL qxƌ֏Ĝ�ɵʬd�^rẄ�VrtmjFK4CP wנլ AFM u��

γȝqxEƧ¶Î�ÛuȬʍbpR�rғT���Օϑ 2 nWՠ˗bpR�ŃWԌγ`�E^�

�wՕϑWˠŽbpR�͜ȑ�ԌȨd�^ruʬŷbjF^Sbj 2 ՕϑWˠŽbpR�¯ÛÆ

×Ǜw K4CP ŠȑҌuŸTpEh����ɚWϤZŽXWͲstR͖ŔǛwŠȑҌ�ԌȨ`�jF

`�uEџģåĜr¢Û¶Ù�°Û 6 џ�ǠՁrbpŸT�^rqEĖ֜bjџ֚rғT���

¿ÏϢw͛խĜ�Чԟd�^rWqXjF�jEǠՁwΫŸu��¯ÛÆ×ǛwŠȑwųƨWǬ

Ÿbj^rV�ǠՁrwѯƨW K4CP w¢ÛÂ�ÎÞ¦ÔÛuɹׂ�ƙ�d^rẄ�Vutm

jF 

ċâ��E;λΥêw K4CP x 2 nw¶Î�ÛW˗ՠrԎֶ�҈�աd^rqE2 nwΚʓք

ęWт֠Ћu˗ՠbEџ֚wÖÁÞµ͛խwĖ֜WżϨЋuӰ��pR�ƢҦʓWғT���F  
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P-6 

ĥŔėèbCm@p �Ɖ}(Ĳ}ñſŢé 
Conformational analyses of trimer form of b-glucans from fungus 

BǘϱǅĂ, ê̱Њӄ, ȫ̹̯ϬװΈͮ, ̶̱ҍ֬, ȳɅͬͣ 

̵Ӥǹ:ϮƵ 

BKyosuke Sakata, Momoka Nakamura, Anri Terabayashi, Ayumu Oki, Yoshitaka Matsumura and Masaki 

Kojima 

Sch. of Life Sci., Tokyo Univ. of Pharm. and Life Sci. 

 

� b�×�Ûx�×¢Þ¨W2�Ö¢¦¶ѯƨqntWmjǸџqQװ��»¢tsИӕבwѫҥ

Ǯ�͛ʬbpR�FhwŋϾğϰ�ĆbpEʼұЄż̻tswϮϬΚʓ�ЪbEĸɨǬհwST

q�̢ϰtϠՁqQ�FĢTyË �¿Ù® ϲ̴wb�×�ÛqQ�¦­Â�ÕÛxʼW�ű¬

¸Â�ÕÛrbpԟƢ`�pR�F 
� Иӕu�mp2�×�Ûwßͨ͛խx͜GqQ�E¦­Â�ÕÛx2-1,3 ѯƨwí֚u�×¢

Þ¨ƌџW2-1,6 ѯƨq̼ŠV�bpU�E¼Õ® ȾwßмqQ���Ö� ϲ̴׭Agaricus̈׬

w2�×�Ûx2-1,6 ѯƨwí֚u2-1,3 ѯƨwŠ̼�̢d�F�j¦­Â�ÕÛx;λʓq 3
֏Ĝ�ɵʬbp�f�͛խ�r�^rW X Ѽѯ̔Ԏ̸u��Ԏ̈`�pR�[״]WEĈwИӕw

2�×�ÛxßҿuַλʓqхĜ͛խ�ä̈tϑWǸRF`�u¦­Â�ÕÛxƌ֏ĜqϮϬΚ

ʓ�̢d�rRSǤƱ�Q�EĈwИӕ2�×�Û׬ØÛ°·ÛE�Þ¶ÕÛ׭�ƌ֏Ĝq�f

�͛խ�ɵʬd�^rWǐĜ NMR u��Ъƽ`�pR�F 
� ʭGx^��qu��Ö�¨b�×�ÛuȬbpEX ѼλΥ˳ô׬SAXS׭ENMREŠȑŽŶȕ¦

ÌÒØÞ¦ÔÛu��Ehwßͨ͛խWb-1,6 ѯƨwí֚rb-1,3 ѯƨwŠ̼V�ʬ�E;λΥê

q 3 ֏Ĝ�jxƌ֏ĜrbpȓǕd�^r�̈�Vubj[2]F�j��Ö�¨b�×�Û��Û

§¯�×�ÛxEɜӳϢʡuURpƌ֏Ĝq�f�͛խ�ɵʬd�^r�Ъ`�jF̫Тсqx

ѯ̔͛խ[3]�ǠuEмGwb�×�Û� 3 ֏ĜqŠȑŽŶȕ¦ÌÒØÞ¦ÔÛ�ӰREhwхĜ

͛խ�ԩϠʓ�÷γbpEƌ֏Ĝrw͹ՒԎ̸�ӰmjF 
[1] Kony et al., Biophys. J. 93, 442 (2007) 
[2] ̶̱EȳɅI2�×�ÛwǠЩТсrʍϰÝŦϰwŽƬ� ъ 5 чJ׬¦Þ�Í¦Þşϝ2018׭ 
[3] Deslandes et al., Macromolecules 13, 1466 (1980) 
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P-9 

ƥƉ±VRU5Ė��ĭïÀľŌq�ěľŌƏ interactionř�:hrJpCƦ 
 Fluorescence imaging of transplanted stem cells to immune cells׿

 interaction using quantum dots؀ 
Hƃ̱̏ǹ�,εɊƍ��,ěӥ ƶв�,̢̫ Пȑ�,ȳ֎Ʌ ǹĆ�,⁴,СɊ ƻó�,ךǥ ǇĬ�,�,⁴,⁵ 

�ƫơȼǹȕǹȕ֧ ɌȕТсд,�ňш؎؏ؐؒ؈ؒؐؒ؍؉؈؊Тсؑ؋،؇,�ƅȕѠТсд,⁴̴̩ЬēŴխͦ͛,⁵
ϯ͘ʸӱѺƨТсʱ ĸɨɌȕТсք֝ 

HKoudai Kitamura�, Hiroshi Yukawa�, Kazuhide Sato�, Tomoko Arimoto �, Daisuke Onoshima �⁴, 
Tetsuya Ishikawa �, Yoshinobu Baba ��⁴⁵ 

�Graduate School of Engineering, Nagoya University, �Advanced Nanobiodevice Research Center , �Graduate School of Medicine , ⁴Future Society 

Creation Organization , ⁵National Institute of Advanced Industrial Science and Technology, Health Engineering Research Division 

 

̫˸ 

MБЋNŕϮƅЅxϏЁϢʡwʗҔ�ȬԱuȞ˾`��^rWǸZEŕϮƅЅwȘŎʓ�΍Ѕż

̻ƬâuƬ\pEϏЁu֡åd�W�ѫҥ�ŋϾѫҥWи͔ɟѫҥuƙ�dѫҥ֠ ineraction �Ϭ

Ԏd�^rW͙�p֍ԃqQ�FʭGxÊ ��qu̠ňшӪŉ·»̰˹w֏ȑ¶±µ(QDs)�ϰ

RpҧҞϲ̴ɟѫҥ mASCs wÕÆ×ƂʳΒƙ{ и͔ʀw in vivo �ÎÞ§Û�ʸӱ�֟Їbp

XjF̫ТсqxE˼ju QDs u��W�ѫҥrŋϾѫҥwÕÆÖÛ�ʳΒEƙ{ in vivo Ӫŉ

�ÎÞ§Û�ʸӱ�͛їbEѫҥ֠ interaction wԎ̈uƞ�ѭ�kF 

M˽ΒN¿µҠҥǠɣâЍҴІѫҥ A549 ѫҥr BALB/c Ë�¨��˕ִbjË�ÙÂ�Þ§�

QDs ÕÆÖÛ�bEŐϔϑ׏ʆ֛u��ԌȨrÕÆÖÛ�żϨwԙĥ�ӰmjF�jEQDs ÕÆ

×Ƃ A549 ѫҥ� BALB/c-nu ¹Þ¶Ë�¨
6 կשuЍã˗мbp˂ІË�¨�ğӽbjFhw

ʀEQDs ÕÆ×ƂË�ÙÂ�Þ§�˗мbEin vivo Ӫŉ�ÎÞ§Û�ӹ҉(IVIS Lumina K)qԌȨ

d�^rqEA549 ѫҥrË�ÙÂ�Þ§֠wГúğϰ�ԙĥbjF`�u A549 ѫҥrË�ÙÂ

�Þ§wŐǟחEC57BL/6J Ë�¨V�˕ƞbj mASCs rË�ÙÂ�Þ§wŐǟח��Õ¨Éµ

ÍâqӰREӪŉ�ÎÞ§Û�u��ѫҥ֠ interaction wԙĥ�ӰmjF 

Mѯ̻NQDs � R8 r̠ռ͹qΪƨd�^rqEA549 ѫҥEË�ÙÂ�Þ§uנżϨuȲō`�

�^r�Őϔϑ׏ʆ֛qԌȨbEנżϨÕÆÖÛ�WƢҦqQ�^r�ЧԟbjF�jEQDs Õ

Æ×Ƃ A549 ѫҥEË�ÙÂ�Þ§wË�¨ϮĜuU\� in vivo Ӫŉ�ÎÞ§Û�uʬŷbjF

`�uEW�ѫҥÝŋϾѫҥ֠rɟѫҥÝŋϾѫҥ֠wѫҥ֠ interaction � in vitro qӪŉ�ÎÞ

§Û�d�^ruʬŷbjF^�u��֏ȑ¶±µ�ÎÞ§Û�ʸӱ�ϰRp 1 ѫҥØÆ×w

interaction Ӫŉ�ÎÞ§Û�ʳΒ�͛їbjF̫Тс�ǠuEin vivo uU\�ѫҥ֠ interaction w

ԙĥ�հ��F 
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Intracellular Ca2+ dynamics in guinea pig-pulmonary vein cardiomyocytes 
BYusuke Tanaka, Tamano Ohmori, Shogo Hamaguchi, Iyuki Namekata, Hikaru Tanaka  

Department of Pharmacology, Toho University Faculty of Pharmaceutical Sciences 

 

The pulmonary vein contains a myocardial layer which has automaticity, the ability to generate 

spontaneous action potentials. The action potential originating in the pulmonary vein, when propagated to 

the adjacent atrial myocardium, can be the trigger for atrial fibrillation. Thus, the pulmonary vein 

myocardium is receiving attention as a therapeutic target for atrial fibrillation. Electrophysiological and 

pharmacological studies in our laboratory have shown that the reduced repolarizing membrane currents of 

pulmonary vein cardiomyocytes play a permissive role in the generation of action potentials (Tsuneoka et al., 

2017). Further, inhibition of spontaneous activity by ryanodine and SEA0400, agents which inhibit Ca2+ 

release from the sarcoplasmic reticulum and transsarcolemmal Ca2+ extrusion by the Na+-Ca2+ exchanger, 

respectively, suggested the intracellular Ca2+-dependence of the automaticity. We also found that 

neurohumoral influence such as noradrenaline and angiotensin II enhances automaticity (Irie et al., 2017) 

In the present study, the intracellular Ca2+ dynamics of guinea pig pulmonary vein cardiomyocytes were 

visualized with confocal microscopy. Isolated pulmonary vein cardiomyocytes were loaded with the Ca2+ 

sensitive fluoprobes fluo-4 and imaged at millisecond intervals with Nikon A1R. The pulmonary vein 

cardiomyocytes were about 100µm in length and 15µm in width. Most of the cardiomyocyes lacked a T-

tubular system. About one third of the cells showed spontaneous Ca2+ transients, a uniform elevation of Ca2+ 

throughout the cytoplasm triggered by action potentials. The elevation of Ca2+ began at the subsarcolemmal 

region and propagated transversely toward the cell center. Ca2+ in the cell nucleus followed the changes in 

the cytoplasm. Most of the cardiomyocytes showed spontaneous Ca2+ sparks, a non-propagating local rise in 

Ca2+ concentration which lasted for about 40msec.  Application of angiotensin II markedly increased the 

number and amplitude of Ca2+ sparks; in some cases, Ca2+ waves, a propagating local increase in Ca2+ 

concentration, were induced. Induction of Ca2+ waves and Ca2+ sparks by angiotensin II was followed by 

generation of Ca2+ transients. Ryanodine inhibited all three Ca2+ types of Ca2+ movements: Ca2+ sparks, Ca2+ 

waves and Ca2+ transients. In contrast, SEA0400 inhibited Ca2+ transients but affected neither Ca2+ sparks 

nor Ca2+ waves. These results indicate that angiotensin II enhances the automaticity of pulmonary vein 

cardiomyoytes through intracellular Ca2+-dependent mechanisms. Further understanding of such mechanisms 

may lead to a therapeutic means for atrial fibrillation.  
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ƣ�±�ŰƙÈƌ5Ė��:p^m=pH;:mKÍëe;K'��3 
Ŋ(ĕ}:hrJpC 

In vivo imaging of the pathophysiological changes and dynamics of immune cells in influenza 
virus-infected mouse lung 

H̨͔Ѧƣ 1, I-Hsuan Wang1, бɀҘ 1, ͉ɪĂ 1, Lopes TJS1, 2, 

Gabriele Neumann2, ΋ɂҍӻ 1, 2 
1 ̵ǹƅдТÝ��×¨ʠ̿Š֎ 

2Department of Pathobiological Sciences, University of Wisconsin-Madison 

HHiroshi Ueki1, I-Hsuan Wang1, Satoshi Fukuyama1, Hiroaki Katsura1, Lopes TJS1, 2, 

Gabriele Neumann2, Yoshihiro Kawaoka1, 2 
1Division of Virology, Department of Microbiology and Immunology, Institute of Medical Science, 

University of Tokyo 
2Department of Pathobiological Sciences, University of Wisconsin-Madison 

 

 

�ÛÂ×�Û¥xE̎rbpҽͱʓwҠѭְ҇ȡ�ɮXՄ^dEƅȕÝϦƅȕâwȬёWʋ׆

tăϦŐիʠ̿ЁqQ�F�ÛÂ×�Û¥��×¨wЀƔʓuxEȤíʍѐu�mpʝՄ`�j

ҠwϏЁW֡åd�rғT��pR�WEhwԝѫunRpẍ�VqtRF�ÛÂ×�Û¥�

�×¨uʠ̿bjҠwϮϬЋtϭǫqwԌγxEȤíʍѐÎ�¸©Í�Ԏ̸d�j�wǠ̫rt

�ʛǤrt�F̫ТсqxEϮĜ�ÎÞ§Û�Β�ϰRp��×¨uʠ̿bjҠ�ƢԇƂd�^

rqE�ÛÂ×�Û¥��×¨uȬd�ȤíʍѐunRp˼jtПԅ�ʃ�F 

ʭGx׵ŉȑŻՄ׏ʆ֛�ϰRjϮĜ�ÎÞ§Û�¦¨³Í�͛їbEҠƮɮīȝӹ҉�֟Ї

d�^rqEʠ̿bjË�¨ҠwԌȨ�ƢҦrbjFʠ̿ѫҥ�ƢԇƂd�j�uEØÊÞ®Þ

�ÛÂ×�Û¥��×¨(Color-flu)�ϰRpӪŉ͟ԬbjF�jEҠwӯΛrŋϾѫҥxӪŉ͟Ԭ

`�j Dextran rʼĜ�ּҪʻåbpƢԇƂbjFʃ��jŽϵ´Þ®xϵŃԎ̸¬Âµ�ϰR

pԎ̸bjF 

̫ТсqxEӯΥwπş�ӯΛլɥEŋϾѫҥwиŽլɥtswЀʡϮϬȕЋtǵƂ�Ԍγb

ȝ֏ƂԎ̸bjF�ÛÂ×�Û¥��×¨wʠ̿u�mpEҠwӯΛլɥ�ŋϾѫҥwиŽլɥ

WĚãd�^rẄ�VrtmjF`�uEנЀƔʓץ�ÛÂ×�Û¥��×¨uʠ̿bjË�

¨wҠqx׏ӛtӯΥwπşWԟ���jF̫ТсqЧхbjʠ̿ҠwϮĜ�ÎÞ§Û�ΒxE

�ÛÂ×�Û¥uU\�ȤíʍѐÎ�¸©ÍwԎ̈uɺхn�wrғT���F 
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Imaging analysis of long distance signaling using a model plant Marchantia polymorpha 

	̫ͥТʌ 1EհӥǹՕ 2E̷ͥͭ 2Eκ΄̗ 2E֜ԯɊȞƷ 2E̬Θƶɞ 1,2 
1 ̵āϬдǹȕ�ÎÞ§Û�ÂÙÛ³��ªÛ®ÞE2 ̵āϬдǹȕϬɌȕքʍϰϮϠдȕд 

	Kenji Hashimoto1, Hiroki Shindo2, Takeru Itabashi2, Hikaru Mizoe2, Misaki Hasegawa2, 

Kazuyuki Kuchitsu1,2 
1Imaging Frontier Center and 2Department of Applied Biological Science, Tokyo University of Science 

 

͔ϠxƧѫҥwһɿЋtʍѐʓuǠoZŠ˳ǛwʛǤŞϬu��İĜŎĜ�ѳʄd�¦¨³Í�

հƂ`fp̴jF͔ϠxЮѮѠ�ˉjtRWEϭǫ¨µØ¨tsu`�`��rEhwūψ�В

˗Ɵ\jքęuU\�ȹʱЋʍѐrr�uE֜Չֶu�j�ѫҥ֠¦�·×wĔո�ĆbpŎՎ

Ћtʍѐ�ԡȲd�F^w֜Չֶ¦�·×ĔոuxEָͽЋ¦�·×EΚʓ֊Ѩм(ROS)ECa2+t

sW֡åd�^rWП��pR�WEhwŠȑͦ͛x̩Ԏ̈wϑWǸRF֩â͔ϠwǠքuę҉

ĉ\���ӈב«¸£ xEROS Ϯʬ։Ѩ� Ca2+°Ðº×wĳӼտĔȑ˶Wӷȑ͔Ϡu͹~͙�

pȴtRj�E͔ϠW͜Gtϭǫ¨µØ¨ʍѐuURpsw�Su֜Չֶ¦�·×Ĕո�ȞϪb

pR�V�ŠȑØÆ×qԎ̈d�âqӁRÏ´×ut�ŗɾ`��F^��quʭGxEӪŉ

ʓ Ca2+ªÛ¤Þ®Û¾�Ձ GCaMP �ϰRjÕ�Ã�ÎÞ§Û�Ԏ̸V�E«¸£ wӚϢĜu

͜Gt¨µØ¨�åTjrXEūψքęV�ֶ�jǥʱuURpßնЋtѫҥՁ Ca2+ωɥwâ̆

WՄX�^rEn��՞լt֜Չֶ¦�·×ĔոѠ�ˉn^r�ԅşbpR�F`�uҾƳΨR

^ruEϺt�¨µØ¨ūψ�åTjrXuxEѫҥՁ Ca2+ωɥǵƂw¾®ÞÛu�չRWԟ�

��Eh�i�qťw Ca2+°Ðº×WłRpR�^rWЪƽ`�jFϪǕE«¸£ w֜Չֶ¦

�·×ĔոѠu֡åd�ǋȑwƪȝ�БЋrbpE¡»Íѽִu��ĳӼտĔȑwͧˡͅwğş

r Ca2+�ÎÞ§Û�Ԏ̸�հ�pR�F 
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Development of multi-point scanning two-photon microscopy utilizing polarizing optics 
and its application for intravital imaging  
BʀӥýӴ 1,2Eǹƚɨɜ 1,2E͇̫Пɑ 1,2 

1 ƃ΢շǹȕʛǤдȕТсдE2 ƃ΢շǹȕָȑдȕТсʱ 

BAi Goto1, Kohei Otomo1,2, Tomomi Nemoto1,2 
1 Graduate School of information Science and Technology, Hokkaido University, 

 2 Research Institute for Electronic Science, Hokkaido University 

 
¨Á¸Û�´�¨��ϰRjǸϑՃ̓Ǜ 2 ŉȑ׏ʆ֛ (CSU-MP) xEՠՂǷՅРŉ¾×¨ØÞ

¥ÞŉÀÞÍ�ǸϑÀÞÍuŠųbƪ̎ϖȰ�ӰS^rqE100 fps �ՆT�͙�pנR̎֠ŠԎ

ҦqEϮĜœքwӪŉ˻ȿ�ÎÞ§Û��ƢҦqQ� (Otomo, et al., Anal. Sci., 2015)F�jE 2 ŉ

ȑ׏ʆ֛qxϮĜ¤ÛÄ×œqϮc�ՅРŉ¾×¨ØÞ¥ÞŉwъùͨנԦΓЇϮ (SHG) �ϰ

RjϮĜ̫͟w�ÎÞ§Û�WƢҦqQ�FSHG ¦�·×xírbpÊÖÇÄ°¶ 3 ֍Ӭ˿͛

խ�̢d�ϮĜ¢ÕÞ¡ÛŠȑV�t�҅ѷqЇϮd�F̠ՠʭGxEЍҵtswϮĜѭ҇uU

RpנR¢ÛµÕ¨µq¢ÕÞ¡ÛѼѷw 3 ͨŅЋtŠɕ� in vivo qƢԇƂd�^ruʬŷbj

Fh^q̫ТсqxECSU-MP׭Ipponjima, et al., PLoS ONE, 2015׬ �ϰRpEϮĜѭ҇œw¢ÕÞ

¡ÛwŠȑֆƬנ�լq in vivo �ÎÞ§Û��Ȟ˾d�j�wʳΒw֟Ї�БˊbjF�eE

CSU-MP qxƌϑՃ̓˽ɭu͹~�r 1 ϑQj�wŻՄɲɥWĚãd�j�Eիəġϰ`��°

®Û¤Â��� (Ti:Sa) ØÞ¥Þ�ŉηrbjǥƨEɠԇ֎ԌȨWǍַqQmjFh^qʭGxE

˼juETi:Sa ØÞ¥ÞwƪßΓ֜Їˍɲɥr͹~ 16 ıwÁÞ�¾ÚÞ�̢d��±³×À�Í

(Yb)-ØÞ¥Þ(FemtoTrain, SpectraPhysics, Γ֜ 1042 nmE¾ÚÞ 4.0 W,� ¾×¨ɚ 300 fs) �Ȳō

bEנլVnɠԇ֎qӪŉԌȨ�d�^ruʬŷbjFͨuEʭGxĶŉÀÞÍ¨ÄÖ±®Þ�

ˣՓbj�ÎÞ§¨ÄÖ±³�Û�ŉȕѠ�͕ş�ÎÕuŮ҉bESHG Ĭƥ�Ķŉ˽ƬqŠԎb

ϵŃƞʃd�^r�ƢҦrbjFË�¨ǐȝЍҵ̫͟Ԛ˹�ԌȨbEИЍ¢ÕÞ¡ÛѼѷϲ̴w

SHG Ĭƥ�ƞʃbjr^�ESHG ŉwĬƥɲɥxE¢ÕÞ¡ÛŠȑwωɥk\qxtZEōȰw

ĶƬ˽ƬrŠȑwֆƬ˽Ƭu�Ĥȓd�^rWЧԟqXjFh^qѭ҇êw¢ÕÞ¡ÛŠȑwֆ

ƬʛǤ�ˁşd�j�uESHG ĬƥɲɥwōȰĶŉĤȓʓ�͕ԘbjFőĜЋuxƪßw�ÎÕ

qEǚВ˽ƬU�{;ɜ˽ƬuŠԎbj SHG �ÎÞ§�ƪ̎ƞʃbjѯ̻E¢ÕÞ¡ÛŠȑֆƬ

˽Ƭ�Ɯ̋bj̈�VtȹǕנ�լuƢԇƂd�^ruʬŷbjF̫Тсu��͛їbjŉȕѠ

xEϮXjŽϠêuU\�¢ÕÞ¡ÛѼѷwȹǕ�ƢԇƂqX�w�t�eEĶŉŠԎ͕Пu�

�ŠȑֆƬ�ÎÞ§Û�uȽ֟qX�^rẄ�VrtmjFąʀxE̫Βwʍϰu��Eͨנ

͛խʛǤ�ƭ�¢ÕÞ¡ÛŠȑwŠɕ�ŽʡwԎ̸w�t�eEӪŉ͟ԬbjϮĜŠȑwӪŉĶ

ŉ�͕şbEϮѫҥœqwŠȑֆƬǵƂ�ˏT�øWƢҦrt�ŗɾ`��F 
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�Ċĉř�ƙÈƌĘ�(µƉŧ�'¢��Ę�arKř�ģƐý(ƎĠ 
Toward quantitative confocal imaging: Development of a system for image-based 

fluorescence correlation spectroscopy 
BěG̨ч 1EMichael Halter 2EJohn T. Elliott 2 

1 ϯ͘ʸӱѺƨТсʱ½��Î´��×Тсք֝E2 �ÎÖ�Ǒх͟θʸӱТсʱ 

BAkira Sasaki1, Michael Halter 2, John T. Elliott 2 
1 National Institute of Advanced Industrial Science and Technology (AIST), 2 National Institute of 

Standards and Technology (NIST) 

 

� ȝ֏ϮϠȕwЇȽrr�uE׬Őϔϑ׭Ӫŉ׏ʆ֛ϵŃV�ȝ֏ЋtʛǤ�ɮXşd^rw֍ԃ

ʓWנ�mpR�FիəEӪŉ׏ʆ֛ϵŃxγȝȹʱuU\�Օɥu�mpϵŃ�͛їd�WE

hwՕɥ�͹Ւd�֯EǏ́rą́wՕɥxƪcVJEIչSͦǈqƞʃbjϵŃwՕɥx͹Ւq

X�VJrRmjǀ׍uВ־d�FßҿЋtϮƂȕЋγȝuURpxEǠθrt�Ԛ˹׬ʓՁW

̈�VqȘȝtI͟θϠՁJ׭�γȝbE͕֏Ѽ�ɮZ^rq^w�Stǀ׍�ԎΆd�^rWq

X�FbVbtW�EӪŉՕɥxEŻՄŉwɲɥEִŉϨw�StŻՄĺw¾ÕÎÞ®rEŉՋ

âqwӪŉwÙ¨r͕şǈʠɥw�St͕şĺw¾ÕÎÞ®è˽u�mpˬֆ`��j�EƌѤ

tǠθԚ˹qxԎΆbX�tRϑuַb`WQ�F̫ТсqxEϵŃwӪŉՕɥ�IӪŉŠȑw

˶Juǵ˜d�^rqӪŉϵŃ�ѴȬЋtԑγĴrbpӵϪd�^r�БˊbpR�Fhwj�

wʳΒrbp̫ТсqxEßŠȑØÆ×qwˆ˳ԑγΒwßnqQ�EӪŉГ֡ŠŉΒ

ʆ֛w׏wƔϬ�΃ϰЋt¨Á¸Û�´�¨�Őϔϑ׭Fluorescence correlation spectroscopy; FCS׬

ϵŃγȝuʍϰbEӪŉϵŃwȹʱuURps�k\wӪŉŠȑWȓǕd�V�ȝ֏bjF 

� իəw FCS xŉָȑǬıє��½ÕÛ¦�Â�µ¯��Þ¶w�St¦Û�×Â�µÛ���

ÛµƢҦt͕şǈ�ġϰd�Fß˽Ë Á¸Û�´�¨�Őϔϑ׏ʆ֛qϰR���wx EMCCD

�ÎÕ� sCMOS �ÎÕqQ�Ê ��xՠɝӛbZנʠɥƂWոʬ`�pR��wwE¦Û�×

Â�µÛ��Û³�Û�WƢҦt�swʠɥxոʬ`�pRtRFbjWmpEFCS wŠ֎qx

��̈�ZEVnŽXwղRŠȑw͕şu֦ȝ`�pR�wWϪϢqQ�FʭGxEȞ֯u FCS

γȝ�ӰSj�uxswкɥw8ßŠȑẅ�`9WʋԃVEӺ�աfy͕şǈuswZ�Rw

ʠɥWʋԃVԅп��^r�Ԛ�pR�F 

ӪŉГ֡ŠŉΒxEϵŃ׬Ԛ˹׭œuƭ���ӪŉŠȑwωɥ�ȝ֏d�^rWqX�ʳΒq

Q�rƪ̎uE׏ʆ֛¦¨³Íhw�w�ԙĥd�^rWƢҦtʳΒqQ�FőĜЋuxEȬϠ

ØÛ©�͕şǈEŉՋwԦ˷t�{uՅԎŃż̻wԙĥ}wŦϰWғT��E׏ʆ֛¦¨³Ít

�{u͛ʬԃѨwÆÛ°ËÞ�˽ΒrbpEFCS WąʀȎŶ�Ї˞d�^rW̧ɾ`��F̫Ї

ӵqxE׏ʆ֛wÆÛ°ËÞ��͟θƂuԽd�͟θԚ˹�˽ΒԨunRp�ԭԨbjRF 
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Morphology-based Imaging Cell Picker for Cancer Spheroid Analysis 
	Ÿӥ ȧă 1Eίϱ Иѯ 1Éãք Φȑ 2Eӭ΄ ʣ 1E 

̶ü ӻƣ 2ÉΊ Иφ 3E͒֐ ˱ɞ 4ḘΟ ʢ΍ 4EŸӥ цƦ 1 

1 ƫǹ֧ÝŴӤдȕ, 2яΓǹÝƅ, 3ESCO, 4 ϯѺТÝŴӤǠА 

	Hirohito Kato 1, Mayu Shibuta 1, Ryoko Kusakabe 2, Kei Kanie 1, Yuji Matsui 2,  

Masumi Yanagisawa 3, Toshiyuki Kanamori 4, Shinji Sugiura 4, Ryuji Kato 1 
1 Grad. Sch. Pharmaceutical Sciences, Nagoya Univ., 2 Faculty of Med., Univ. of Tsukuba,  

3 Engineering System Co., Ltd., 4 National Institute of Advanced Industrial Science and 
Technology (AIST) 

 

W�xą�̫́ăwͱǋwųƨ�ǹXZƎ��ER�yǑͼЀrRS~X֍ǹϿʗqQ�FϪ

Ǖ�quȕӱТс�ŴӤТсuURpEW�ƂÄÙª¨uU\�Î�¸©ÍԎ̈�ұЄɵʬwŕ

ЇEպ֮Րиts�֣[j�w˼ԆӤű֟ЇtsEɠZТсȬԱr`�pXjFՠɝEϡuұЄ

ѭ҇œux͜GtʓՁwϺt�ѫҥִǌWȓǕbpR�^rWǤƱ`�EW�ѫҥִǌœwÅ³

Ùʓ׬äǙՁʓ׭WӤűҕʓϧʃ�W�ѫҥwϡʓuǹXZ֡�mpR�^rẄ�Vrtmp

R�FϪȓwª×ÆÞ¨�±ª�uURp� FACS (Flowcytometory analysis and cell sorting system)

tsϮϠȕЋuÅ³Ùʓ�ԙĥd�j�wʳΒxϰR��pR�WEӪŉ̿ӂϵŃ�ϰR�ϵŃ

Ԏ̸x̀ПwËÞ�Þu��Ԏ̸u֦ȝ`�pb�Sj�EӿֵtұЄϲ̴ѫҥִǌwϬԎuU

Rpxż̻�ƆŠuЇ˞qXtRϪϢWQ�F 

̫ТсqxEW�ѫҥwͦҦʓԙĥu֍ԃt 3 ͨŅ¨Â�Ù�¶ǟחrǟח¡×V�w¨Â�

Ù�¶wֽФǰЋǊƝ�ƢҦud�ŉŠԎʓ¡×rE¨Â�Ù�¶wֽФǰЋtɵʡʛǤǵƂ�

Ԏ̸d�ѫҥɵʡʛǤԎ̸ʸӱr�ѭ�ƨ�fE¦Û�×ª×ϲ̴w¨Â�Ù�¶wŠֶrԎ̸

�ȞϪbj Imaging Cell Picker w֟Ї�ӰREęГɐ׏ʆ֛ϵŃ�ϰRj¨Â�Ù�¶wѮ̎Ћ

ɵʡʛǤԎ̸unRpЇӵd�Fϡu̫ТсqxEϵŃŞϬu�mpʃ���¨Â�Ù�¶wɵ

ʡϡʈ֏wϡӂU�{Ù½¨µʓunRp�Š̸bEȱ̴ЋtҺɡ͕Ĝϲ̴wW�ѫҥִǌwԎ

̸wƢҦʓunRp�ԭԨd�F 
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ÿËƆļĮ(ROS)ĕÏƧ?rU^7Jr(�ÎŢé%�(Æ� 

Imaging and physiological significance of enzymatic ROS production and autophagy 
in the regulation of tapetal programmed cell death in rice 

B̬Θƶɞ 1,2Eχϱֱɜ 1Eб΀ďư 1Eӄĭ҄ 2,3Eȳ֎җùփ 4E 

ȳɊƶś 1EԼȼв֬ 1,5,6EǓɁўß 6E֎G̱Հß 4E̴׆Ȕŉ 2,7 
1 ̵āϬдǹȕϬɌȕքʍϰϮϠдȕдE2 ̵āϬдǹȕ�ÎÞ§Û�ÂÙÛ³��ªÛ®ÞE 

3 ˼σǹȕһϕдȕѠ׬՚׭E4ǑхտĔȕТсʱȞלǒǥE5 ՚Тͦ͛؆ϮϠͦҦŦϰք֝E 
6 ʟȐǹȕ՚ȕքE7ŏхԧԔ̵āϬдǹȕɌȕք 

BKazuyuki Kuchitsu1,2, Jumpei Sawada1, Togo Fukunaga1, Shigeru Hanamata2,3, Seijiro Ono4,  

Kazunori Ogawa1, Hidetaka Kaya1,5,6, Seiichi Toki6, Ken-ichi Nonomura4, Takamitsu Kurusu2,7 
1 Department of Applied Biological Science, Tokyo University of Science, 2 Imaging Frontier Center, 

Tokyo University of Science, 3 Graduate School of Science and Technology, Niigata University,  
4 Experimental Farm, National Institute of Genetics, 5 Institute of Agrobiological Sciences, National 

Agriculture and Food Research Organization, 6 Graduate School of Agriculture, Ehime University, 
7 Faculty of Engineering, Suwa University of Science 

 

И͆ϮϠwЇϮÝŠƂ�ĊԫŨʄEÄÙ�ÕÍѫҥͱ(PCD)նкuE�ÞµÂ�§Þu��ѫҥ

ʬŠwŠԎW֍ԃtɺų�̻jdF͔ϠwӄњʬϙնкuURpEӜw̠œȿw®ÇÞµѫҥu

PCD WԡȲ`�Eӄњuӵ͛־խ�̈́חWģѲ`��F�ºw�ÞµÂ�§ÞͧˡǵϺĜqxE

®ÇÞµѫҥw PCD WղɫbEӄњʬϙäӁ؆ֲʓäлrt�^rV�EPCD ŨʄuU\��Þ

µÂ�§Þw֍ԃʓWЪƽ`��(Kurusu et al. Autophagy 2014; Kurusu et al. Bioimages 2016; Kurusu 

and Kuchitsu J. Plant Res. 2017)Fѭ҇ϡϺЋÄÙÏÞ®Þ�ϰRp�ÞµÂ�§ÞƢԇƂËÞ�Þ

®Û¾�Ձ�ЇϪ`fpȝ֏ЋӪŉ�ÎÞ§Û�Ѡ�͛їbEԎ̸bjr^�EPCD W֟ȋ`�

�ȳҥȑß̧͆w®ÇÞµѫҥq�ÞµÂ�§ÞWʒψuԡȲ`��^rẄ�VrtmjF 

� ӄњЇոնкqӜuΚʓ֊Ѩм(ROS)WӞпd�^rWЪƽ`�pR�WEhwŠȑͦ͛�Ũ

ʄE�j PCD նкuU\�ʞҍxä̈tϑWǸRFӜwƧȿw ROS wŽʡ�ӿ˶wŠȑÄÙÞ

Ã�ϰRpƢԇƂԎ̸bjr^�EքęϡϺЋt ROS wßնЋӞпWԌȨ`�jF®ÇÞµѫҥ

w PCD Ũʄu֍ԃtɺų�̻jdՐŗǋȑ EAT1 ǵϺĜ(eat1)U�{EӜuɲZЇϪd� ROS Ϯ

ʬ։Ѩ NADPH oxidase/Rboh w¡»Íѽִu��ǵϺĜ(rboh)qxEROS ӞпwĚã��ÞµÂ�

§ÞŽʡuϺəWԅ��jF`�u rboh x�ÞµÂ�§ÞͧˡǵϺĜrƪ͜uEӄњǮwɵʬä

ӁÝ®ÇÞµŠԎäŎ�ĕSֲʓäлɵՁ�ЪbjFӜwЇոE®ÇÞµѫҥw�ÞµÂ�§Þ

� PCD wŨʄuU\� ROS ϮʬwʞҍrhwŨʄͦ͛EՐŗŨʄº±µÚÞ�rw֡ծьun

RpԭԨd�F 
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Fibre-optic fluorescence correlation spectroscopy 

Bɀ̫̳ǻփ 1 
1 ϯ͘ʸӱѺƨТсʱ½��Î´��×Тсք֝ 

BJohtaro Yamamoto1 
1 National Institute of Advanced Industrial Science and Technology (AIST) 

 

Mԃ̃N 

� λΥ�ѫҥœuU\�Šȑwˆ˳�ԑγƢҦtӪŉГ֡ŠŉΒ׬Fluorescence Correlation 

Spectroscopy, FCS׭xEՠɝEϮϠȕŠ֎qwʍϰWɠWmpXjFFCS xEӪŉ͟ԬbjȬԱŠ

ȑwéհˆ˳Ĩ˶rωɥ�ԑγƢҦqQ�EhwʛǤV�ȬԱŠȑwǹX`EŠȑ֠Гúğϰw

ɲ`EU�{Ǹ֏ĜƂwԎ̸ь�Ϯѫҥêq`TƢҦud�FFCS wֹԃxɝGנ�mpR�WE

ßҿЋtɔԵ FCS ԑγӹ҉xŐϔϑӪŉ׏ʆ֛w�Ä¦ÔÛrbpģѲ`�EɏǹVn׎נut

�WlqQ�EɠZ̑ƙbpR�rxԐRַRϪϢqQ�F�jEŐϔϑ͕şѠ�ϰR�j�E

ԑγ֟ȋŮuÁÛÈÞ×ę҉�ȬϠØÛ©Ӽͬϭw�ÐÖÃØÞ¦ÔÛWʋԃut�EӉɛwϙ

ҀWԃ΂`��^r�Eӹ҉ȲōwְǮrtmpR�F 

� ̫ТсqxEŉηr͕şǈ�֨ZŎp�ŉÂ��½ŉȕѠq͛їd�ŎŉÂ��½ǛӪŉГ֡

Šŉӹ҉׬Fibre-optic fluorescence correlation spectroscopy, F-FCS׭w֟ЇrEhwȞԘȞל�Ӱm

jFF-FCS ӹ҉w͕şʠɥxʂ̴w FCS uƙytRWE׏ʆ֛юĜEȬϠØÛ©U�{¯��Ù

�±�ÌÕÞ�ʋԃrfeEȳǛVn˩ğWȣ̉qȘĥqQ�F 

� ȞלqxE�eϺt�ǹX`wӪŉÀÞ©�ϰRpћȑƈɽγȝwȞԘ�ӰRE̜uӪŉÀÞ

©Š˳Υwɖ֋ѠŢwγȝV�EћȑωɥγȝwȞԘ�ӰmjF^wѯ̻EƆŠtӪŉՕɥ�ˉ

nћȑqQ�yEF-FCS γȝWƢҦqQ�^rWȞԘ`�jF̠ʀuE¿µͷõuƭ�����

¬¬ÞÍunRpE��¬¬ÞÍϡϺЋӪŉ͟ԬʼĜ�ϰRp F-FCS γȝ�ӰREћȑƈɽrћ

ȑ˶�ʃ�^ruʬŷbjF��¬¬ÞÍxӯΥ�ȸu�ƭ��EW�wԗ˻ËÞ�Þrt�ʃ

�^rV�ՠɝТсWЏ�qQ�FȳǛVnȘĥt F-FCS ӹ҉w̑ƙu�mpEȱ̴ЋuW�ь

Ͽʗwԗ˻W՞լÝȣ̉ut�Ȩ̄ЇԅuԴϥd�^r�̧ɾd�F 

 

 

 

 

MԫՙN 

� ̫ТсwßքxEͥנϯ͘ѮέТсԳǌwТсŹʬ�Ɵ\pӰR�bjF�j̫ТсwßքxE

ЇӵҔW֐ǝ˰Ȕ˲˓wТсȟ׬ƃ΢շǹȕ׭qӰR�bjF̫ТсqϰRj��¬¬ÞÍԚ˹

U�{Ӫŉ͟ԬʼĜx¢¨ÏÝ½��ͅɭēЬwɀƠͻ�ȋ�rd�˽Gu_˛ģRjkX�b

jFЌ͜uΨZʠԫҽb�dF 
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ƥ Ů®qkep��'03ĩƝƟƚ;oE(ñſŢé 
Structural analyses of goldfish and medaka scales by vibrational spectroscopy 

BȀӁֳðEëɀֲĆẸքΩɶ 

̵āƅдͯдǹȕ˲חք 

BMasayuki Nara, Yusuke Maruyama, Atsuhiko Hattori 

College of Liberal Arts and Sciences, Tokyo Medical and Dental University (TMDU)  

 

Mxc�uNХבףמw�Ù¢xҶʓמuĘjХѭ҇qQ�E¢ÕÞ¡ÛWíʬŠqQ�҅ѷȿ

rE¢ÕÞ¡Ûu¼�¶Ù�¦�¾®�µ׬HAP׭W·ЙbjמՁȿrV�qXpR�FՠɝE

Хבףמw�Ù¢x¿µwמrƪ͜uEФמѫҥrמӇѫҥu�mp׬מ�×¦�Í׭ĊԫWԦ

ѕ`�pR�^rV�EמwĊ̟rt�ТсȬԱrbpΔБ`�pR� ��	�F̫Тсqx�Û�Ô

é{uÎ¯�w�Ù¢unRpՂǷÝÕËÛŠŉu��͛խԎ̸�ӰmjF 
Mѯ̻rғȨNŎƜȰƮƝ׬ATR׭ՂǷŠŉ�ϰRp�Û�Ôw�Ù¢wÊ ±µĺ�γȝbj

r^�Eӵ־x HAP u��½Û¶W 1013 cm-1uԌγ`׬�Ǐ 1a׭EӺ־x¢ÕÞ¡Ûu���

Ì¶؂(؅1631 cm-1)װ�Ì¶=(؅1550 cm-1)E�Ì¶>(؅1240 cm-1)½Û¶WԌγ`�j׬Ǐ 1b׭F
�jE׏ʆÕËÛŠŉΒ�ϰRp�Ù¢�Ԧ~�rEHAP w PO43-ȬзĖ҂ˍŽuϲ̴d� 960 
cm-1w½Û¶xE֬ ՄѼâqɲZt�E֬ ՄѼ֠qxɰZt�^rW�VmjF�Ù¢ӵ־uxE

HAP w½Û¶wĈuE870 cm-1 ĉՠuϐ֊��Ûuϲ̴ud�½Û¶�Ԍγ`�jwqEHAP
wĈuϐ֊�¾®�µ�ƭ��pR�^rWЪƽ`�jFƜȰǛՂǷ�ÎÞ§Û��ϰRpE�

Ù¢ӵ־w HAPEϐ֊��Ûw½Û¶ɲɥ�Ԧ~jr^�E^��wŠɕW֍tmpR�^rV

�Eϐ֊�¾®�µWמՁȿŎĜuŠɕd�^rWЪƽ`�jF 
Î¯�w�Ù¢xE�Û�Ôw�Ù¢u͹~pӢZpEbV�¤�©Wȳ`Z֬ՄѼWȴtR

j�EХבףמ�Ù¢wјƌtÏ´×rbp̧ɾ`��FȞ֯uE�Û�Ôw�Ù¢rƪc�S

uEՂǷ¨Ç�µ×uxE1000 cm-1ĉՠu HAP ϲ̴wɲR½Û¶wĈuE870 cm-1ĉՠuϐ֊

��Ûuϲ̴ud�½Û¶WԌγ`�jF�jE

ÕËÛ¨Ç�µ×w 960 cm-1 w½Û¶xE֬Մ

ѼqɲZt�E֬ ՄѼ֠qɰZt�^rWЧԟq

XjF�Û�Ôwիə�Ù¢wƓ`W 100  µm
ċâQ�wuȬbpEÎ¯�w�Ù¢wƓ`W10
؅30 µm кɥQ�^rV�EΨ`˽ƬxӺĺw҅

ѷȿwÕËÛɲɥ��r�sˈmpR�rғT

���FąǊϰRjÎ¯�w�Ù¢xEӵЍĺ�

ϓӂ׬Љӂ׭qQ�^rV�EӂѨҥϲ̴wӪŉ

�ǊրqX�^rW�V�EӵЍĺ�Ԏ̸d�^

rWƢҦqQ�^rW�VmjF 
� � � � � � � � � � � � � � � � � � � � � � Ǐ״� �Û�Ôw�Ù¢wՂǷ¨Ç�µ× 

1) Azuma K. et al., Biochem. Biophys. Res. Commun., 362, 594-600 (2007). 
2) Yano S. et al., Zool. Sci., 30, 217-223 (2013).  

A
bs

or
ba

nc
e

2000 1800 1600 1400 1200 1000 800
Wavenumber / cm-1

1631 1550

1453
1401 1240

10811033
1338 1203

1013

871

1647 1546 1415

0.05
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Ɖ±VRU'03´�Žá�ĿŇ�ĭïÀľŌ:hrJpC 
Single cell imaging of transplanted stem cells  

in the whole transparent tissue by quantum dots 
 

B;ɓЈʌͣ 1EεɊ ƍ/Eȳ֎ɅǹĆ/EΙɇʘǼ.EâϱΕɑ.EךǥǇĬ/ 

1 ƫơȼǹȕǹȕ֧ɌȕТсдϮƵŠȑɌȕȯˮE2̵āǹȕǹȕ֧ƅȕѠТсдͦҦϮϠȕȯˮ 

BToshiki Mizumaki1, Hiroshi Yukawa/,Daisuke Onoshima/,Etsuo Susaki.,Hiroki Ueda.,Yoshinobu Baba

/ 
1 Graduate school of engineering, Nagoya university, 2 Graduate school of medicine, Tokyo university 

 

ŕϮƅЅwȘŎʓƙ{΍Ѕż̻�̠ǹ֦uɮXşdj�uxEи͔ɟѫҥWҹǈ:ѭ҇œws

wքęuִпbEϮЙbpͦҦ�Ї˞bpR�V�ßѫҥØÆ×qԎ̈d�ʋԃWQ�FbV

bE^��qϮĜœwd~pwи͔ɟѫҥ�ѸҊЋu�ÎÞ§Û�ԗ˻qX�ʸӱxЧх`�p

RtRFҹǈ�ѭ҇xŉ�ƮƝÝ˳ôd�͜GtϠՁV�͛ʬ`�pU�EŉwընʓW͙�p

ĚRj�EùŉȑŻՄ׏ʆ֛ts�ϰRp�ӵ־âwbV�֦��jԇ֎qwԌȨuϷ�mpR

�wWϪϢqQ�F̫ТсqxE֏ȑ¶±µ� (QDs) Ӫŉ�ÎÞ§Û�ʸӱrѭ҇ը̈Ƃʸӱ�
(CUBIC) �ӫƨd�^rqEʒʓҜäŎÏ´×Ë�¨uU\�и͔ɟѫҥwѸҊЋ�ÎÞ§Û

��ƢҦud�ֿ˼Ћԗ˻ʸӱwЧхuƞ�ѭ�kF�

� QDs655 �ϰRpÕÆ×Ƃbjɟѫҥ�ʼŝǐӤqQ�Å¾ÖÛrŐuEʒʓҜäŎÏ´×Ë�

¨wȷּҪ��и͔bjr^�Ein vivo�Ӫŉ�ÎÞ§Û�ӹ҉u��и͔ɟѫҥWíuË�¨w

ҠrҜҹuִпbpR�^r�ЧԟbjFhwʀEѭ҇ը̈ƂԚӤ CUBIC �ϰRp˦şbjҠr

Ҝҹwը̈Ƃ�ӰREŉ¦ÞµӪŉ׏ʆ֛u��ը̈ƂbjҠrҜҹœwи͔ɟѫҥw 3D ѸҊ

Ћ�ÎÞ§Û�ԗ˻�ȞϪbjF�

ċâ��E֏ȑ¶±µӪŉ�ÎÞ§Û�ʸӱrѭ҇ը̈Ƃʸӱ�ӫƨd�^rqEи͔ɟѫҥ

wѭ҇ÝҹǈœѸҊЋ�ÎÞ§Û�ԗ˻WƢҦqQ�^rWЪƽ`�jF�
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=BNNrge:Bo ���(`o^7:lpC'©"�ĜĝťÞIKSg(ƎĠ 
Development of a diagnostic system based on exosomal microRNA profiling 

Bהǧ ʐ 1,2EǓȼ чß 2EŦɂ ˸ҋ 2EӀΘ נʌ 1Eß̨ ֬і 2,3 
1 ̵āǹȕ ǹȕ֧ӤȕѠТсдE2 ·»ƅЅ�»ÆÞ¦ÔÛªÛ®ÞE 

3 ̵āǹȕ ǹȕ֧ɌȕТсд 

BRyo Iizuka1,2, Shoichi Tsuchiya2, Fumi Toshioka2, Takashi Funatsu1 and Takanori Ichiki2,4 
1Graduate School of Pharmaceutical Sciences, The University of Tokyo, 

2Innovation Center of NanoMedicine, 3Graduate School of Engineering, The University of Tokyo 

 

ӯΥ�ƿΥEȸtswĜΥêuȓǕd�Ë��Ù RNA׬miRNA׭Er��\��¬¬ÞÍuœ

Ɓ`�j miRNA xEW��xc�rd�͜GtϿʗwԗ˻uŦϰqX�½��ËÞ�Þrbp

̢̦ԇ`�pR�F̂ wj�E՞լVnјħu miRNA wÄÙÂ��ÖÛ��ȞϪd�¦¨³ÍW

̦��pR�FʭGxEĜΥ�ʻōd�r��¬¬ÞÍË��Ù RNA wÄÙÂ��ÖÛ�ѯ̻W

şŶ`��ϿЀԗ˻¦¨³Íw֟Ї�ӰmpR�F 

� ̫¦¨³ÍxEӹ҉̫ĜEŨʄϰ¾¬¢ÛE�ÞµÖ±§Ǜ´½�¨u��͛ʬ`��FԚ˹Ý

ԚӤ�ΫŸbj´½�¨�ӹ҉uª±µd�rEIĜΥêw��¬¬ÞÍwƌֶJEI��¬¬ÞÍ

V�w miRNA wўӽJEIË��Ù�Ø�u�� miRNA wÄÙÂ��ÖÛ�Ԏ̸JwßծwɌк

WŎһŽqӰ���Fӹ҉uxEΛĜŨʄͦҦrr�uȳǛwӪŉ׏ʆ֛WˣՓ`�pU�EË

��Ù�Ø�wӪŉϵŃ´Þ®WƞʃqX�FϵŃ´Þ®xŨʄ¬Âµ���âqԎ̸`�E

miRNA wÄÙÂ��ÖÛ�ѯ̻WşŶ`��F 

� ̀ȓwË��Ù�Ø�ΒxEmiRNA wӪŉ͟Ԭtsϗֵt˩ğ�E¼�ÃÖ¯�«Þ¦ÔÛu

Ǹǹt̎֠�ԃd�^rWǀ׍rtmpR�Fh^qE^��wǀ׍�ԎΆd�Ë��Ù�Ø�

Β׬Ligase-Assisted Sandwich Hybridization׬LASH׭Β֟�׭ЇbjFLASH ΒqxEǠ̷âuǐȝ

bj C-probe U�{Ӫŉ͟Ԭbj D-probe �ϰRp͟Ћ miRNA �ːˏbET4 DNA ligase �ϰRp

3 Ҕ�ծѯ`f�F^�u��EmiRNA �В˗Ӫŉ͟Ԭd�^rtZE՞լt miRNA w͕şW

ƢҦrt�FLASH Β�âԓw¦¨³ÍâqȞՌbEhsa-miR-143-3p �ωɥĤȓЋu͕şqX�^

r�ЧԟbjF�j 30 fmol hsa-miR-143-3p ȓǕãuURpEλΥwʻōV� 10 Šq miRNA �ȝ

֏Ћu͕şd�^ruʬŷbjFϪǕEӯς��ўӽbj��¬¬ÞÍuœƁ`�� miRNA w͕

ş�Ԛ�pR�F 

ċâwТсxEǑхТс֟ЇΒăдȕʸӱˍҾͦ͛wТсʬ̻Ƚ֟ø͘IªÛ®ÞÝ�ÃÝ�

»ÆÞ¦ÔÛ׬COI׭ÄÙ�ÕÍJwˬ˟�Ɵ\pӰ��jF 

 
�
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ïĎ(ĠĕƧÄÎÄÏ'��3ÿËƆļĮ(ROS)(Æ� 
-MXFD( ROSĕÏƅļõÙ­Ě}(ÄÎÄÏĚ¾(:hrJpCŢé- 

Physiological function of reactive oxygen species (ROS) in plant development and 
morphogenesis: Imaging analysis of abnormal development in a knockout mutant 

defective in ROS-producing NADPH oxidase in Marchantia polymorpha 
	ӘƔֲͣ 1E̫ͥТʌ 2EȠ̫ǹՔ 1EסɊ̕ɯ 1EΝüƉó 3Eȳ֡Εð 2,3E̬Θƶɞ 1,2 

1̵āϬдǹȕϬɌȕքʍϰϮϠдȕдE2̵āϬдǹȕ�ÎÞ§Û�ÂÙÛ³��ªÛ®Þ

	Yuki Hagiwara1, Kenji Hashimoto2, Daisuke Miyamoto1, Tomohiro Takagawa1, Takuya Asai3,  

Yasuyuki Ozeki2,3, Kazuyuki Kuchitsu1,2 

1Department of Applied Biological Science and 2Imaging Frontier Center, Tokyo University of Science, 
3Department of Electrical Engineering and Information Systems, University of Tokyo 

 

֊ѨƴƮ�ŉƨʬwնкqäƢրЋuϮʬ`��Κʓ֊Ѩм(ROS)w͸ʓWɠZП��pR�

WEѫҥҶuȓǕd� ROS Ϯʬ։Ѩ NADPH oxidase (Nox)/Respiratory burst oxidase homolog (Rboh) 

u��ѫҥǮт֠uп͙ЋuϮʬ`�� ROS r Ca2+rWE͔ϠŋϾEϭǫ¨µØ¨ʍѐEňшʬ

֜؆ЇϮEÄÙ�ÕÍѫҥͱts͔ϠwͦͨנҦwǠАrt�ѫҥӵȿuU\�ʛǤѳʄѠw͇ɟ

q֍ԃtɺų�̻jd^rẄ�Vut�nnQ�FROS wп͙ЋϮʬxEѫҥǮwɲɥԦѕE

ѫҥœ؆ѫҥ֠¦�·×ĔոtsEǸ͜tϮϬͦҦu֡�mpR�rғT��EhwʞҍEŨʄͦ

͛rhwհƂwԎ̈�БˊbpEROS Ϯʬ։Ѩ Nox/Rboh wͦҦԎ̸�հ�pR�F 

Ŗ֜ʓwĚRտĔȑ͛ʬWտĔȕЋԎ̸�̢Ŧud�^rW̧ɾ`��ӈב«¸£ �Ï´×

rbjТсwêqEQ� Rboh տĔȑ�ͧˡbjǵϺĜqx͔ϠĜWȳ`Z҂�jɵʡ�Ъd^

r�ԅşbjF̴̫«¸£ ͔ϠĜxùͨŅЋuʬ֜EȽ֟`��ʬ֜͜ɭ�ЪbE͔Ϡѭ҇w

ɵʡɵʬÄÙª¨�Тсd�âq�ҾƳΨRÏ´×ut�rғT��pR�͔ϠqQ�Fh^q

�e̫ТсqxErbohͧˡ͔ϠĜuϪ�jϺə�Eѭ҇ÝѫҥØÆ×qwɵʡϺəV�ԝbZԎ

̸d�^rqϪԱϬԎ�Ψ��SrbpR�FĢTyEѭ҇wը̈ƂrѫҥǮwӪŉ̿ӂu��

İGwѫҥ�ƢԇƂbjԎ̸V�xEʬ֜�Ʀ�ŠӸѭ҇Ʋ՛wѫҥ˶EֆŢwć˽uϺəWԟ

���E^w^rW͔ϠĜŎĜwɵϢuӛbRǵƂ��j�bpR�^rWЪ`�jF�jß˽

qE^w rbohͧˡ͔ϠĜqxӵ־�ԄSҧՁʓw�°�ÕȿwɵʬuϺəWԟ���pU�Eԡ

ȲÕËÛ˳ô׏ʆ֛�ϰRjҧՁʬŠw�ÎÞ§Û�Ԏ̸�հ�pR�F̫ЇӵqxEh��w

Ԏ̸ѯ̻��ruERboh ϲ̴w ROS W͔Ϡwɵʡɵʬu֍ԃtɺų�˂mpR�ƢҦʓunR

pԭԨd�F 
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�ń ��±ŻŴý'03 �����QjYm( �ö�Ɓ� 
3D MOTION OF TRPV1 CATION CHANNEL DEPICTED BY DIFFRACTED X-RAY 

TRACKING METHOD 
Bӥ̱чȑ 1Eáȷƶɯ 1Eįˉ̇ɯ 2E֡Ơƍƣ 3EáȷțĊ 1EïīΕ 1EěG̨ӻͨ 1, 2, 3 

1 ϯѺТÝ̵ǹňш�ÇÕÛ¶ԑγʸӱ OILE2 ̵āǹȕǹȕ֧˼׈ǞŴʬдȕТсдE2 Օɥנ

ŉдȕТсªÛ®Þ� SPring-8 

BShoko Fujimura1, Kazuhiro Mio1, Masahiro Kuramochi2, Hiroshi Sekiguchi3, Muneyo Mio1, Tai Kubo1, 

Yuji C. Sasaki1, 2, 3 
1 AIST, 2 Graduate School of Frontier Sciences, The Univ of Tokyo, 3 Japan Synchrotron Radiation 

Research Institute 

 

Transient receptor potential (TRP) °Ðº×xѫҥҶuȓǕbœǋʓϠՁEƂȕϠՁEϠϬūψt

su�mpΚʓƂ`��ªÛ¤ÞqQ�FTRP °Ðº×wǸZxՎĜwRj�r^�uȓǕb

TRP vanilloid 1׬TRPV1׭x�Ä¤�¦Û�֊EϚūψuʍѐd�֍ԃtłX�˂mpR�F 

ąǊ TRPV1 wğŽͦ͛�Ԏ̈d�j�uESpring-8 upЉӂ X Ѽ�ϰRj X Ѽ״ŠȑդՊΒ

ѯ̔q͟«·֐�FDXT qx®Û¾�Ձ׭ãǏƗϖ׬�Ԛ�j׭DXT: Diffracted X-ray Tracking׬

ԬbEǊʽ¨Ê±µwǊՐմŽ�Ł˺ԍ4EǊՐԍ7rbpÖ�×®�ÍuԑγbŠ̸�ӰmjF

̎֠ŠԎҦx 100 5m/frameEԍɥўɥxh�i�04 = 0.18 mradE07=0.74 mrad qQ�F 

hwѯ̻E7Ց˽ƬwǊՐմŽxE�Ä¤�¦Ûϰ֏ĤȓЋuǬɲ`�jF�jETRPV1 w�

Û®£¸¨µ�ō�jǥƨw7Ց˽ƬwǊՐմŽxE�Ä¤�¦Û�ō�jǥƨr͹~p̢ʞu

ʺT��pRjF�jE^��wմŽx֐·»ѯ̔q͟Ԭd�ę҉u��Ϻt�^rWЧԟqX

jFϚūψu֡bpxE֎ϮǛ׬WT׭rϚʍѐʓ�ͧˡbjµÖÄ×ÌÒÞ®Ûµ׬TRI: 

N629K/N653T/Y654T׭wմŽ͹Ւwѯ̻EWT w7Ĵx TRI r͹Ւbp̢ʞuנR^rWЧԟq

XjF`�u 50<E�t=2.0msec uU\�7xEWT xË�·¨׭ױ׬ĺuETRI xÄÕ¨׭ׯ׬

ĺuЧϨŠɕwĶ�WЧԟqXjF�

 

 

 

« 10 nm ĔȎƁɆɈ
Ħ¶ȣ TRPV1 Ƚɡ
ɊȯŞȌÐśǼǩȽɡ

ɊȯŞ4jȎ1Żŵ

@Ȍų@ǼȂɆɈĦ

¶Ȏ@ǵȣŭŤǾ

ȠǪ ƥ

TRPV1ȣúǯȂ X ĭɨ4jŭŤÝȎÍ�Yƥ
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űŢ�:hrJpC'02á1�%& �ß�&ëő}ñſ 
Super-resolution microscopy revealed a novel chromosome structure 
Bנϱӊ̍ 1ERawin Poonperm2EŸӥӣ 1E̶ϱƓʌ 3EɜɂΕ 4Eбüɖß 2 

1 ϯ͘ʸӱѺƨТсʱ½��Î´��×Тсք֝E2ǹ֢ǹȕǹȕ֧ɌȕТсдE3ʛǤիĬТс

̴̩ͦ͛ ICT ТсʱE4 ǹ֢ǹȕǹȕ֧ϮƵͦҦТсд 

BHideaki Takata1, Rawin Poonperm2, Kaoru Kato1, Atsushi Matsuda3, Yasushi Hiraoka4, Kiichi Fukui1 
1 National Institute of Advanced Industrial Science and Technology (AIST), 2 Osaka Univ. Grad. Sch. 

Eng., 3NICT, 4Osaka Univ. Grad. Sch. Biosci.  

 

И͆ϮϠxEѫҥŠӸu֯bտĔʛǤ�ԓ֘bpR� DNA �̿ӂĜrƴy��͛խu¢Û¾

�µuʽ�ϻ�^rqȘŎVnǙьtտĔʛǤwŠֆ�ոʬbpR�F�bE̿ӂĜ͛խWͬb

Z͛ї`�tRrEѫҥx̿ӂĜwŠֆϺə�ɮXՄ^d^rrt�EІ�xc�rd�ǸZw

ϿʗwƔǋrt�F^wj�EDNA Wsw�Subp̿ӂĜ}rʽ�ϻ���wVrRSϑun

RpE̿ ӂĜ͛խw׏ʆ֛ԌȨWơZV�Ӱ��pXjFbVbtW�E̿ ӂĜx DNA r®Û¾

�ՁWנȦɥqִƨbjŽЋ͛խĜqQ�j�EϪǕw׏ʆ֛ʸӱ��mpbp�Ehw͛խw

ŎԲ�Ԏ̈d�uxҼmpRtRF 

̫ТсqxEŠӸ̧̿ӂĜ�͛їd�âq֍ԃtłX�ˉn8̿ӂĜ¨�ÐÂ�Þ×¶͛խ9

uϔϑ�ɴpjF̿ӂĜ¨�ÐÂ�Þ×¶xE̿ӂĜҰwêʊuՑϢuŠɕd�®Û¾�ՁV�

t�͛խqEDNA �×ÞÄϢu̲vp˷Ţ`f�^rq͏Ϣw̿ӂĜ�͛їbpR�rғT��

pU�E�`u̿ӂĜw͈מr�ƴ~�͛խqQ�FbVbtW�E^w͛խW̿ӂĜœqsw

�Subpɵʬ`��wVẍ�VrtmpRtRF̿ӂĜ¨�ÐÂ�Þ×¶�͛ʬd�өЉՁ

rbpxE¢Û´Û¦ÛӿƨĜETopoisomerase II1EKIF4A tsWП��pR�F̫ТсqxE

ՅԎŃɥ׏ʆ֛3׬D-SIM׭rָȑ׏ʆ֛׬FIB/SEM׭�Ŧϰd�^rqE̿ӂĜœqw^��w

өЉՁwŠɕ�ԝѫuԌȨbjFhwѯ̻EիəwӪŉ׏ʆ֛qxE¨�ÐÂ�Þ×¶өЉՁw

Šɕx̿ӂĜҰwêʊu 1 ̫wՑϢwŠɕ�ЪbjWE3D-SIM U�{ FIB/SEM �ϰRjԌȨu

��E1 ̫qxtZíu 2 ̫wՑϢwŠɕqQ�^rẄ�Vrtmj׬Ǐ׭F�jE¨�ÐÂ�

Þ×¶өЉՁ�»±�¯�Ûbjʀw͛խ�ԌȨd�^ru��E^w 2 ̫֚Ϣw̿ӂĜ¨�Ð

Â�Þ×¶͛խw͛їuxE¢Û´Û¦ÛӿƨĜr Topoisomerase II1wȥåWǹXR^r�̈�

VrtmjF̀ �uÊ wŠӸ̧ϡϺЋt¨�ÐÂ�Þ×¶

͛խwɵʬxEŠӸ̧�·Þ«qQ�CDK1ĤȓЋtKIF4A

wÖÛ֊Ƃu�mpքŠЋuŨʄ`�pR�^r�̈�V

rtmjF 

ċâw�SuE̫Тсu��̿ӂĜ¨�ÐÂ�Þ×¶͛

խWíu 2 ̫wՑV�͛ʬ`��^rWŠVmpXjWE

̿ӂĜxœքuӿ˶wՑ͛խ�ˉn^rqEŠӸ̧uU\

�̿ӂĜ͛խwˠ�Y�ŽX�Ϯ�şb�dZbpR�r

ғT���F 

Yƭƥņ+Ɩ�ƃɤƾǃɥȉŢŒ

'�Ɩ�ƃɤƱƼƬǈǀǃɥȈŐ

oǼȂÇľ�ȹȮɚɎȪɣɞ

ɅÎŲǪƺǍǛƫƥưƳƮƥǘǗƭƥ
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#�Í�Ëř�`or_'03ĨƝľŌ`oUpdp`�Î( �! '�'"š· 

In vivo Observation of Dynamics of Osteoclast Proton Pump Using pH-activatable 
Fluorescent Probe 

BӠɅѷ˸ 1)Eǹֲ͒ǻ 1)E ӔǗƶó 1,2) 
1) ǹ֢ǹȕǹȕ֧ɌȕТсдE2) ǹ֢ǹȕŋϾȕÂÙÛ³��ТсªÛ®Þ 

BMasafumi Minoshima 1), Yuta Omori 1), Kazuya Kikuchi 1,2) 
1) Graduate School of Engineering, 2) Immunology Frontier Research Center, Osaka University 

 

ɵʬW҈�ա`�Eŕ͛ї`��^rqמ��ӇѫҥuמƮƝrמ��ѫҥuמѭ҇qxФמ

ʔəʓWѷˉ`�pR�FФמѫҥΚʓwÿհx^w½ÕÛ¨�ɈbEמќעЁE֡ѕÖ�Ë°

ьwמϿʗwЇЁuntW�^rV�EhwͦҦ�Ԏ̈d�^rx֍ԃqQ�rғT���FʭG

w�×ÞÄqxEФמѫҥWמ�λVdrXuɵʬd�Ě pH ѭ҇âuU\�ĚמǞuЙБbE׈

pH Ǟ�ƢԇƂqX�ӪŉÄÙÞÃw֟Їuƞ�ѭ�qXj[1,2]F^��qu֟ЇbjÄÙÞÃ׈

�Ë�¨uʻåbEϮXj��ѫҥŽʡ�ԌȨqX�ùŉȑŻՄ׏ʆ֛�ϰRp�ÎÞ§Û��

ӰS^rqEФמѫҥWΚʓƂd�͜ȑ�ԌȨd�^ruʬŷbpR�F 
`�uמƮƝͦ͛wԝѫ�Ԧ~�j�uEʭGxФמѫҥuU\� ATP ŽǛÄÙµÛÊÛÄכ

wŽʡuЙБbjFמƮƝw֯u˯ş`��֊xÄÙµÛÊÛÄu�mpӰ��pR�rғT�

�pU�E^��qwФמѫҥÄÙµÛÊÛÄw�ÎÞ§Û�ѯ̻V�xEѫҥ_ruhwȹǕ

WϺt�͜ȑWԌȨ`�pR� [3]FbVbtW�ERnEs^q֊�˯şbpR�VwʛǤWͧ

ȈbpU�E֊ʓ׈Ǟɵʬrw֡ծʓWä̈qQmjF 
h^q̫ЇӵqxEpH ʠƟʓӪŉÄÙÞÃ�ϰRpÄÙµÛÊÛÄŽʡrĚ pH Ǟrw֡Ĩ׈

��ÎÞ§Û�d�^rrbjFċŮ�qu֟Їbj pH ʠƟʓӪŉÄÙÞÃqxÄÙµÛÊÛ

Äw͟ԬuϰRpR�ѻӂӪŉ®Û¾�ՁrΓ֜W֍tmpRjj�E˼juՂӂ׈ǞuӪŉ�

Ъd pH ʠƟʓÄÙÞÃ�ԕԑÝƨʬbEhwʓՁunRpԙĥbjFhwѯ̻Eռšt pH ׈

ǞqʍѐWƢҦtՂӂӪŉÄÙÞÃ8Red-pHocas9�֟ЇbjF^wÄÙÞÃuxמѭ҇}ɲZ

ѯƨd�À¨È¨ÈºÞµǠWȲō`�pR�j�Eʻåʀxמѭ҇uϡϺЋuզոEνϷd�

^rWqX�FRed-pHocas �ФמѫҥÄÙµÛÊÛÄW͟Ԭ`�jË�¨Ï´×uʻåbEùŉ

ȑŻՄ׏ʆ֛�ϰRpמѭ҇w�ÎÞ§Û��ӰmjFÄÙµÛÊÛÄwȹǕrמѭ҇ӵ־qw

pH ϭǫwǵƂ�֜̎֠u�j�դՊd�^rqEФמѫҥÄÙµÛÊÛÄwŽXuĕmj֊ʓ

 Ǟwɵʬ�Ö�×®�ÍqˏT�^ruʬŷbjF׈
 

1) T. Kowada, J. Kikuta, A. Kubo, M. Ishii, H. Maeda, S. Mizukami, K. Kikuchi, J. Am. Chem. Soc. 2011, 
133, 17772. 
2) H. Maeda, T. Kowada, J. Kikuta, M. Furuya, M. Shirazaki, S. Mizukami, M. Ishii, K. Kikuchi, Nat. Chem. 
Biol. 2016, 12, 579. 
3) J. Kikuta, Y. Wada, T. Kowada, Z. Wang, G. H. Sun-Wada, I. Nishiyama, S. Mizukami, N. Maiya, H. 
Yasuda, A. Kumanogoh, K. Kikuchi, R. N. Germain, M. Ishii, J. Clin. Invest. 2013, 123, 866. 
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ʊэ͌Ǩքę�͟ЋrbjӤϠ´Ö½ÖÞ�ÐÖ�w֟Ї 
Development of drug delivery carrier for myocardial infarction 

	̨֒� Ă 1EDasa Siva2Eëɀßֲ 1 

Brent French2EKimberly Kelly2EAlexander Klibanov2 
1 ɗāǹȕӤȕքE2 University of Virginia, Cardiovascular Research Center 

	Ryo Suzuki1, Dasa Siva2, Kazuo Maruyama1, Brent French2, Kimberly Kelly2, Alexander Klibanov2 
1 Teikyo Universitt, Pharma-Scinece, 2University of Virginia, Cardiovascular Research Center 

 

MБЋN�

ӦӯŕύΛʀwʊэ͌ǨքęuURpEʊэѫҥwīԮӤ�ŕϮ�ĩհd�Ӥűw´Ö½ÖÞ

W֍ԃr`�pR�FbVbEʊэ͌ǨքęużϨ�ZӤϠ�´Ö½ÖÞqX�˽ΒxЧх`�

pRtRF^��quʭGxEÖÛҧՁùŠȑҶwȳҥqQ�ÖÊ¬ÞÍӵ־uʼĜ�ÇÄ°¶

�Įזd�^rq͟ЋքęϡϺЋuӤϠ�´Ö½ÖÞƢҦqQ�^r�ЪbpXjFh^q̫Т

сqxEʊэ͌Ǩքę}wӤϠ´Ö½ÖÞ�ÐÖ�w֟Ї�БЋuEӦӯŕύΛʀwʊэ͌Ǩք

ęuִпd�ÇÄ°¶w˖ѩ�ӰSrr�uEʊэ͌Ǩքęuִпʓ�ЪdÇÄ°¶�Įזbj

ÖÊ¬ÞÍwϡʓԙĥ�ӰmjF�

M˽ΒN�

Â�Þ§´�¨ÄØ�Βu��ӦӯŕύΛʀwʊэ͌Ǩքęuִпd�ÇÄ°¶w¨�ÖÞ¸

Û��ӰmjF^^qʃ��jÇÄ°¶�EӪŉÕÆ×bjÖÊ¬ÞÍuĮזbjF^wÇÄ°

¶ĮזÖÊ¬ÞÍ�ʊэ͌ǨÏ´×Ë�¨wȷּҪV�ʻåbEʊэ͌Ǩքę}wִпʓ�� #%�

,#,&�Ӫŉ�ÎÞ§Û�ӹ҉�ϰRp͕ԒbjF�jEʊҹwѭ҇šϜ�ğӽbEѭ҇œwÖÊ¬

ÞÍwŠɕ�ЧԟbjF�

Mѯ̻ÝғȨN�

Â�Þ§´�¨ÄØ�Βu��EӦӯŕύΛʀwʊэ͌ǨքęwӯєœЍѫҥEʊэѫҥEэ

ѼѷӇѫҥEʊэŮכѫҥ�jxѫҥǷËµÖ±�¨uѯƨd�˶мwÇÄ°¶ԅşd^rWq

XjF^��ÇÄ°¶wSlEʊэѫҥuѯƨd�ÇÄ°¶uЙБbEÖÊ¬ÞÍӵ־uĮזb

jF^wÇÄ°¶ĮזÖÊ¬ÞÍ�ӪŉqÕÆ×bEʊэ͌ǨÏ´×Ë�¨uʻåbjr^�E

^wÖÊ¬ÞÍWʊэ͌Ǩքęuִпd�^rẄ�VrtmjF^w^rV�E̫ÖÊ¬ÞÍ

Wʊэ͌Ǩքęwʊэѫҥ}wӤϠ�ÐÖ�rbpŦϰƢҦut��wŗɾ`��FąʀxE

ʊэѫҥīԮӤts�ˣՓbjÖÊ¬ÞÍ�ԦӽbEʊэ͌ǨuU\�ʊэīԮğϰtsunR

p͕Ԓ�ӰS÷ȝqQ�F�

MѯԨN�

Â�Þ§´�¨ÄØ�Βqԅşbjʊэѫҥuѯƨd�ÇÄ°¶�ÖÊ¬ÞÍuĮזd�^r

qÊ wÖÊ¬ÞÍWʊэ͌ǨÏ´×Ë�¨wЀǵքęuִпd�^rẄ�VrtmjFąʀE

̫ÖÊ¬ÞÍwʊэ͌Ǩ΍Ѕ}wʍϰW̧ɾ`��F�

 

― 105 ―



― 106 ―



P-33 

Ŋ�$(ĈĞũ¹'%/&� �lp\ē(ĀĆòÂ(Ţé 
Color-coded cellular imaging of T lymphocyte accumulation in the lung 

B֜ԯɊ̈Ζ 1EӐ֎ӊՀ 1EêɀĪʧ 2 
1 ɀƠǹȕǹȕ֧ƅȕѠТсдE2 ƇӚǹȕǹȕ֧ƅȕТс֧ 

BAkihiro Hasegawa1, Hidetaka Ogino1, Toshinori Nakayama2 
1 Yamaguchi University Graduate School of Medicine, 2 Graduate School of Medicine, Chiba 

University 

 

� ǃʖ�ӄњЁ�xc�rd��Ø×�ÞʓϏЁϿʗxEʼƔʠğu��ʼƔϡϺЋͦҦǛÅ×

¾ÞT(Th)ѫҥWԡȲ`�Eŕ{ʼƔuֺ̙`��^ru��ϏЁƜʍWԡȲ`��FbVbtW

� T ѫҥx˶wâqxΣτѫҥw˶¾ÞªÛµкɥqQ�EȞ֯wҠwϏЁwǥqsw�Stͦ

Ҧ�̻jbpR�wVEϡuΣτd�®�ÌÛ��Στw͜ɭEΣτbj T ѫҥw¯�·Ì±�

tѫҥŽʡẍ�VutmpRtVmjFh^qϏЁ�Մ^bjË�¨wҠq T ѫҥwΣτ�ȝ

֏ЋuԎ̸d�j�uϣһu֟ЇbjÖ�×®�ÍƢԇƂÏ¸®ÖÛ�ѠU�{Ë�¨WϮXj

Ϣʡw��Ҡwœք�À´�˨ɹd��ÎÞ§Û�¦¨³Í�ϰRpѫҥˌŽwԎ̸�ӰmpX

jFhwѯ̻EË�¨ǃʖÏ´×qʼƔƮōʀuՄ^�ʼƔϡϺЋ Th2 ѫҥwҠ}wִпxʼƔ

Ʈōʀ 6P20 ̎֠q���EҠѭ҇œqѫҥwִǌ׬focus׭�ɵʬbpEhwʀwȇ֊ϫΣτ�

ϏЁɋwɵʬ�ŨʄbpR�^rW�VmjFͨuĈwͦҦЋ T ѫҥ¤Ãª±µunRpʼƔƮ

ōʀwҠ}wΣτ͜ɭ�͹Ւbjr^�ETh1 ѫҥẍЛt focus �ɵʬfeEhwмבu�mp

Ҡѭ҇œqwִп͜ɭWϺt�^rẄ�VutmpXjF�jťwҠϏÏ´×rbpŵЁǛʒ

ʓҠϏÏ´×�ϰRpŋϾѫҥwΣτ͜ɭ�Ԏ̸bjr^�EִпbpXj T ѫҥ�ȇêϫxҠ

ѭ҇œuǙßuִпbpѫҥִǌ�ɵʬfeEϏЁÏ´×u��Ҡѭ҇œqwѫҥˌŽWϺt�

^rW�VmpXjF 

� h^q̫ТсqxEѫҥwмב�ϏЁÏ´×wչRu��ѫҥΣτ͜ɭwչR�̈�Vud�

^r�БЋrbpETh2 ѫҥwִпr focus ɵʬ�Ũʄd�ǋȑwƪȝ�հ�jFhwѯ̻Eʼ

ICAM-1 ʼĜ�ʼ TNF� ʼĜts�ʻåbpUZrǃʖÏ´×uU\� Th2 ѫҥwִпWʺŨ`

�ETh2 ѫҥִпu֡åd�ŠȑẄ�VrtmpXjFFocus ɵʬwǥ�Ά��̠ţwXmV\

xҠѭ҇œuִпbpXjʼƔϡϺЋ Th2 ѫҥw��Yu�mpϮc�ȴ˶wѫҥwִ���ʼ

Ɣ˛ЪѫҥrwşēRqQ�rғTʼƔƮōʀwͣϢѫҥwִп͜ɭ�͕Ԓbjr^�ETh2 ѫ

ҥrƪcǥʱu focus �ɵʬd�^rẄ�Vrt�Efocus ɵʬuU\�ɺųWЪƽ`�jF�

jʼƔϡϺЋ Th1 ѫҥr Th2 ѫҥ�ƪc focus  Ǟuִпd�^rW�VmjF׈
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Fig. 3. Accuracies of regression
tests for three features and their

combo.
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ƊWZĸ±5�Ė���sľŌ�(ºÐġ�čý(ƎĠ 
Development of a method for local heating in a single cell using gold nanoparticles 

B̫ǸȔ̈ 1EɂքɯǠ 1EӀΘנʌ 1 

1 ̵āǹȕǹȕ֧ӤȕѠТсд 

BTakaaki Honda1, Khoki Okabe1, Takashi Funatsu1 

1 Graduate School of Pharmaceutical Sciences, the University of Tokyo, Japan 

 

βɥxǠ̫ЋtϠϬ֏wßnqQ�EϮϠwΚŽuǹXZɹׂ�åTpR�F�jEβɥxѫ

ҥœwQ���ϮƂȕƜʍ�ˬֆd�^rV�EѫҥœβɥxѫҥwϮϬͦҦuɹׂ�ƙ�dr

÷ʜ`��FňӰТсu��Eūψu�mpѫҥœβɥWǵƂd�^r�ѫҥœuxäǙßtβ

ɥŠɕWȓǕbpR�^rẄ�VutmpR�FbVbEѫҥœβɥwԑγWўŶЋuТс`

�pR�wrxȬϖЋuEѫҥœβɥwѫҥͦҦuU\�ɺųunRpxä̈qQ�Fѫҥœu

U\�ȹʱЋtЇϚu��ѫҥwʍѐ�ԌȨd�^ru��EѫҥœwϚϯϮ�äǙßtβɥŠ

ɕwɺų�̈�VuqX�rғTjFh^qEѫҥœβɥ�ȹʱЋuŨʄd�^r�Ԛ�jF 

̫ТсqxE֐·»ћȑ� COS7 ѫҥœuȲōbpѫҥ�ȹʱЋuŸϚbjF֐·»ћȑWŉ

�ƮƝbpϚuǵ˜d�ϡʓ�ŦϰbpEØÞ¥Þ�ϖȰd�^rq֐·»ћȑu��ŸϚ�Ӱ

mjF�jE֐·»ћȑ�ϰRjŸϚu��ѫҥœwβɥǵƂxӪŉʓÊÖËÞβɥªÛ¤Þ�

ϰRpγȝbjF֐·»ћȑwŸϚu��ѫҥœβɥWâ̆d�^rWЧԟqXEȝ֏ЋtŨʄ

�ӰS^r�qXjF`�uE֐·»ћȑwŸϚ׈ǞwѫҥœuU\�ȹʱʓunRp�Чԟb

jF̫ʳΒu��ѫҥʍѐwԡȲrbp¨µØ¨׌ћwɵʬwԌȨ�ӰmjF¨µØ¨׌ћrx

ѫҥՁœw mRNA Wŝִbpɵʬ`׌��ћw^rqQ�Eѫҥœβɥwâ̆u��ɵʬ`��

^rẄ�VutmpR�F^��w^rV�ѫҥœw·»¨ Þ×qwβɥâ̆Wѫҥʍѐu

Դϥd�^r�ЪfjFąʀxEϡȝwѫҥœŠȑ�͟Ћrd�tsE��ȹʱЋuѫҥœβɥ

�ŨʄbEѫҥœβɥwѫҥͦҦuU\�ɺų�ϬԎd�^r�БˊdF 
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¯ĉůì¦ 2�±ƙÈƌ'03 4ƇóūĕľŌ( 3ö�ŀâš· 
4-color, 3-dimentional time-lapse imaging of live cells by utilizing multi-point scanning 

two-photon microscopy 
	֙ϱʕƣ 1,2Eǹƚɨɜ 1,2E̱ϱ֬ 3,4E֜ԯքŉΕ 3,4E͇̫Пɑ 1,2 

1 ƃ΢շǹȕÝǹȕ֧ʛǤдȕТсдE2 ƃ΢շǹȕÝָȑдȕТсʱE 
3 ǠЩϮϠȕТсʱÝϮϠհƂТсք֝E4ѺƨТсǹȕ֧ǹȕÝϮƵдȕТсд 

	Takafumi Kamada1,2, Kohei Otomo1,2,Takashi Murata3,4 Hasebe Mitsuyasu3,4 Tmomi Nemoto1,2  
1Graduate School of Information Science and Technology, Hokkaido University,   

2Research Institute for Electronic Science, Hokkaido University,  

 3Division of Evolutionary Biology, National Institute for Basic Biology,   
4Department of Basic Biology, School of Life Science, SOKENDAI 

 

¨Á¸Û�´�¨��ϰRjŐϔϑՃ̓ӹ҉xEŻՄŉ�ŠųbpԚ˹â�ǸϑՃ̓d�^rqנլuӪŉŃ�

ƞʃƢҦqQ�FʭGxEՠՂǷǞØÞ¥ÞŉuנRընϨ�̢d�¨Á¸Û�´�¨��ϰRjǸϑՃ̓Ǜ 2 ŉ

ȑŻՄӪŉ׏ʆ֛ (TPLSM-SD) �͛їbEנÁÞ�¾ÚÞwØÞ¥Þŉη�Ȳōd�^rqEנR̎т֠ŠԎҦ

qwϮĜœքŉȕ˻ȿŃwƞʃ�ƢҦrbj (Otomo, et al., Anal. Sci. 2015)FbVbEϪϢw TPLSM-SD wŻՄŉ

ȕѠxEƌßØÞ¥Þŉηwŉ¾×¨�т֠ōȰd�ć͜rtmpR�j�E2 ŉȑŻՄrRTs�ƪ̎uŻՄƢ

ҦtЇӂǌw˶uxŨ֦WQmjFß˽qEǸ֍͟Ԭ̫͟wԌȨuURpxƧӪŉЇӂǌwŻՄÝӪŉ¨Ç�µ×

w֍t�uϲ̴d�°Ðº×֠wӪŉĬƥwπ�՜�WƔǋrt�E͟ԬȬԱwŤťWǍַrt�ǥƨWQ�F

ϡuE΃ϰʓWנRӪŉ®Û¾�ՁqQ� GFPEYFP xE¨Ç�µ×WǹXZ֍tmpU�EŠֶWǍַqQ�

j�Eƪ̎͟Ԭxր\�wWßҿЋqQmjFʭGx؃؁ŉu�� 1 ŉȑŻՄwǸϑՃ̓ǛŐϔϑ׏ʆ֛uUR

pŻՄ¨Ç�µÕÍwɐϺuЙБbj�ÛÌ�¦Û�ΒW̢żqQ�^r�ЪbpXj׬đӥĈE2011 ɝÆ¨µ

�ÎÞ§Û�Կ̐ךԿ׭F̫ТсqxEѫҥœȳǈȜEϮĜŠȑwГúğϰEГȬֆ҉ь�ƪ̎uƢԇƂd�^r

�БˊbEŻՄØÞ¥Þwƪ̎ġϰuנ��լË×°�ÕÞ�ÎÞ§Û׏�ʆ֛w֟Ї�Ԛ�jF�eE°®ÛÝ

¤Â��ÑØÞ¥Þŉ¾×¨(Spectra PhysicsEMai Tai eHP deepseeװΓ֜ 910 nmE¾×¨ɚ 70 fs)r�±³×À�Í

ØÞ¥Þŉ¾×¨׬Spectra PhysicsEFemto TrainEΓ֜ 1042 nmE¾×¨ɚ 300 fs׭�E¯��Ù�±�ÌÕÞ

ȲōbjF{׭΋ָͦECSU-X1͢׬u��ƨΓbƪßŉՋq¨�ÐÛ¸Û�Ó¸±µ׭THORABSEDMSP-1000L׬

^w̎EƨΓŮuh�i�ϣхu¦Ð±®ÞÓ¸±µ׬¦�ËŉͦESSH-25RA׭�ԕ҉bE^w 2 nwŻՄØÞ

¥Þŉwנլš�̟T�ƢҦrbjF`�uE�ÎÞ§¨ÄÖ±³�Û�ŉȕѠ׬Ξ̶Èµ¸�¨װW-VIEW 

GEMINI׭�ϰRp˨Ńd�^rq 4 °ÐÛº×wנլ˨Ń�ȞϪbjF̫ ¦¨³Íw̢ϰʓ�͕Ԙd�j�E®

½¢ BY-2 ǟחѫҥuURpE¿¨µÛEʆȳєEªÛµÙÎ�EҧՁù֍Ҷ�h�i�Ӫŉ®Û¾�Ձ msGFPE

mCitrineEmCherry rӪŉӂѨ FM1-43 q͟ԬbE3 ͨŅנլÕ�Ã�ÎÞ§Û��Ȟ˾bjF̜ uEŻՄƙ{Ӫŉ

w¨Ç�µ×ϡʓwչR�Ŧϰb�ÛÌ�¦Û��ӰS^rqװ^�� 4 nwӪŉЇӂǌẅЧtŠֶuʬŷb

jFhwѯ̻EѫҥŠӸw֯wƧѫҥœȳǈȜwˌŽ�E3 ͨŅЋuƢԇƂbנװլդՊd�^ruţ�pʬŷb

j( z іǎ: 25 µmEֺŉ̎֠: 300 ms )Fċâ��EʭGxנR̎тŠԎҦq 4 ӂċâwӪŉЇӂǌWƪ̎ԌȨƢҦ

t 2 ŉȑŻՄӪŉ׏ʆ֛�֟Їd�^ruʬŷbjF 
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In Vivo Temperature Imaging for Deeper Abdominal Region of Mice  
Using Ratiometric Over-1000 nm Near-Infrared Fluorescent  

Rare-Earth-Doped NaYF4 Nanothermometer 
BShota Sekiyama1, Masakazu Umezawa1,2, Shuhei Kuraoka1, Takuji Ube1,  

Masao Kamimura1,2, and Kohei Soga1,2 
1 Department of Materials Science and Technology, Faculty of Industrial Science and Technology, 

Tokyo University of Science; 2 Imaging Frontier Center, RIST, Tokyo University of Science 

  

Nanosized materials have become popular in the field of nanomedicine as they provide new perspectives 

on imaging, diagnosis, and therapy. One of the applications of nanomaterials is luminescence 

nanothermometry, which has attracted much attention as a non-contact thermal sensing technique in the 

physiological temperature range. However, it is not widely explored for in vivo applications owing to the low 

transparency of tissues for the light to be used.  

Our group has developed and reported the synthesis of a β-NaYF4: Yb3+, Ho3+, Er3+ nanothermometer for 

ratiometric LNTh in the OTN-NIR region (Kamimura M. et al. 2017). The sensing is attributed to the change 

in the luminescence intensity ratio (LIR) of the Ho3+ emission (IHo) at 1150 nm to that of Er3+ emission (IEr) 

at 1550 nm as a function of temperature under 980-nm laser excitation. This ratiometric temperature sensing 

is not affected by the concentration of the probe, thus reducing the dependency of sensing on measurement 

conditions. In this study, we performed in vivo temperature sensing using β-NaYF4 nanoparticles co-doped 

with Yb3+, Ho3+, and Er3+ (NaYF4: Yb3+, Ho3+, Er3+ NPs), which displayed two emission peaks at 1150 nm 

(Ho3+) and 1550 nm (Er3+) in the >1000 nm near-infrared wavelength region, where the scattering and 

absorption of light by biological tissues are at the minimum. 

First, the Yb3+, Ho3+, and Er3+ concentrations were respectively fixed at 20, 3, and 0.5 mol% after several 

trials (Wortmann L. et al. 2017). Ho3+ emission increased with increasing temperature, whereas the Er3+ 

emission remained almost consistent in the physiological temperature range. The change in the luminescence 

intensity ratio of the emission peaks of Ho3+ and Er3+ (IHo/IEr) in the NaYF4: Yb3+, Ho3+, Er3+ 

nanothermometer differs corresponding to the thickness of the tissue. Therefore, the relationship between 

IHo/IEr ratio and temperature needs to be calibrated by the depth of the nanothermometer in vivo. Finally, the 

temperature-dependent change in the IHo/IEr was evident at the peritoneal cavity level, which is deeper than 

the subcutaneous tissue level. The designed experimental system for temperature imaging will open the 

window to novel luminescent nanothermometers for in vivo deep tissue temperature sensing. 

 

References :  

Kamimura M. et al. J. Mater. Chem. B (2017) 5: 1917–1925. 

Wortmann L. et al. J. Lumin. (2018) 198: 236–242. 

 

― 111 ―



P-38 

e:Bo[_m%űƖþ5Ė��ŎóġŗĎTl[lr'Ɛ�3©īġðŤ 
Evaluation of brain targeted drug delivery with microbubbles and ultrasound 

Bȳĭǹͣ 1Ę֒ Ă 1EӘƔӃҋȑ 1EJohan Unga1EțŃϬѥ 1E 

Ʌ� ʎŉ 1EɹɀΉ҇ 1Eëɀßֲ 1 
1 ɗāǹȕ� Ӥȕք 

BDaiki Omata1, Ryo Suzuki1, Fumiko Hagiwara1, Johan Unga1, Lisa Munakata1, 

Tadamitsu Shima1, Saori Kageyama1, Kazuo Maruyama1 
1 Faculty of Pharma-science, Teikyo University 

 

MҢ̒ÝБЋNӯΥrҮȞՁw֠wϠՁиŽ�ƕȦuŨʄd�ӯΥҮ֡֝ (Blood Brain Barrier, 

BBB) WȓǕd�j�EҧλʓwĚŠȑϠՁċǷxҮ}զոd�^rWǍַqQ�FҮϿʗw΍

ЅuƬ\EҮuȬd�͜GtӤϠզոΒwТсWհ���E̠ՠqxՅׁΓrË��Ù½Ã×�

ϰRj˽ΒWΔБ`�pR�F̂ �xEՅׁΓϖȰu��Ϯc�Ë��Ù½Ã×wˍŽ�ǔǰ (�

ÐÀ³Þ¦ÔÛ) �ŦϰbEBBB wընʓ�ÿհ`f�˽ΒqQ�F^��quʭGxEՅׁΓ

�ϰRjԗ Ý˻΍Ѕ¦¨³Íw͛ї�БˊbEȘȝʓwנRË��Ù½Ã×w֟Ї�հ�pXjF

^wË��Ù½Ã×�ŦϰbjҮӤϠզոu֡bpEË��Ù½Ã×rՅׁΓ�Ġϰd�^rqE

ՅׁΓϖȰքęuĤȓbjË�¨Ү}wӤϠզոWƢҦqQ�^r�ЧԟbpR�F̫ ТсqxE

Ë��Ù½Ã×rՅׁΓ�ϰRjӯΥҮ֡֝wընʓÿհwϡʓunRpԙĥbjF 

M˽ΒNŠȑ֏wϺt�Ӫŉ͟Ԭ´�¨µÕÛ (3E70E2000 kDa) rË��Ù½Ã×wΪƨΥ�

ddY Ë�¨uּҪœʻåbjFВʀuË�¨ҮwƤƈϫuѮ׉ӟЋuՅׁΓ (ƲΓ˶ 3 MHzEϖ

Ȱɲɥ 0.5 W/cm2EDuty ¤��× 50%E҈աbƲΓ˶ 10 HzEϖȰ̎֠ 3 Š) �ϖȰbjFӯΥύ

ΛʀEҮ�ƞ�şbEŜѯšϜ�Őϔϑ׏ʆ֛u��ԌȨd�^rqEҮ}զոƢҦtϠՁwǹ

X`unRpԙĥbjFͨuEddY Ë�¨uË��Ù½Ã×�ּҪœʻåbEВluҮƤƈϫu

ȬbpՅׁΓ�ϖȰbjFhwʀEÏ´×ӤϠrbp�½Û¨Ã×Þ�ʻåbEɍƤwҮ}wи

Ӱ֏�γȝd�^rqEӯΥҮ֡֝wընʓˉѶ̎֠unRpԙĥbjF 

Mѯ̻ÝғȨNŠȑ֏wϺt�Ӫŉ͟Ԭ´�¨µÕÛ�ʻåbҮŘϢšϜ�ԌȨbjѯ̻EՅׁ

Γ�ϖȰbjҮƤƈϫuURpERe�wŠȑ֏w´�¨µÕÛ�ʻåbjǥƨuURp�Ӫŉ

WԌȨ`�jFË��Ù½Ã×rՅׁΓwĠϰʀu�½Û¨Ã×Þ�ʻåbjѯ̻E3 ̎֠ʀu�

½Û¨Ã×Þ�ʻåd�rɍƤwҮ}wиӰ֏u̢ʞtɐWԟ���tVmjF^��wѯ̻V

�EË��Ù½Ã×rՅׁΓ�Ġϰd�^rqE2000 kDa wӤϠ�Үœ}զոqX�^rEU�

{ӯΥҮ֡֝wընʓÿհxƢէЋqQ�^rWЪƽ`�jFąʀE��ԝѫtϡʓ�ԙĥbp

RZ^rqEȘŎʓwנRË��Ù½Ã×rՅׁΓ�ŦϰbjҮӤϠզոΒw͛їuntW�r

̧ɾ`��F 

MԫՙN̫ТсwßքxEJSPS дТԺ (JP15J10508, JP17H07119)E˸քдȕгхǹȕʮϸЋǠА

ɵʬø͘ (ɜʬ 25 ɝ؅30 ɝ)EAMED (JP16dm0107115) wŹʬ�Ɵ\j�wqQ�F 
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Analysis of gallstone component using FE-SEM and EDS 
B;̫̤ 1Ë̮ק 1 

1 ƇͰдȕʸӱǹȕǹȕ֧� ŉдȕТсд 

BHajime Mizumoto1, Liming Li1 
1Graduate School of Photonic Science, Chitose Institute of Science and Technology (CIST) 

 

̫́ăwҡСī̢Ϩx 10%qQ�EҡСЁxŸשrr�uǬŸd�FҡСx̠�ЃRЀwßn

qQ�EҡС�ī̢bpR�rEҡǉІ�ҡєІut��dRFҡСw΍ЅΒrbpxEҡСλ

Ԏűu��œ̣΍Ѕ�ØÞ¥Þ�ÃØÞ¦ÔÛu��УСьWQ�WE^��w΍ЅΒqxEҡ

С�șŎuФУd�^rWqXtRFh^qEՅР¾×¨ØÞ¥Þ�ҡСФУ΍ЅuϰR�^r

u��EҡС�ŠȑØÆ×qФУbEҡєts�ŀĉ\tR^rW̧ɾ`�pR�F̫ ТсqxE

˼jtØÞ¥ÞҡС΍ЅΒ�Чхd�j�wъßͮrbpEָ϶˯şɵՃָ̓ȑ׏ʆ֛ (FE-

SEM) �ϰRpEҡСwӵ͛־խƙ{œք͛խwԌȨ�ӰmjF�jE�º×�ÞŠ˳Ǜ X ѼŠ

ŉǈ (EDS) �ϰRpEҡСwӵ͛־խƙ{œք͛խunRpŅѨŠ̸�ӰmjFȞלqxEFE-

SEM u׏��ʆ֛ϵŃ�ϧʃbEӵ͛־խƙ{œք͛խwԌȨ�ӰmjFœք͛խunRpxE

ҡС�š˻bEhwш־wŠ̸�ӰmjFŅѨŠ̸unRpxEϧʃbj׏ʆ֛ϵŃuȬbp EDS

�ϰRγȝ�ӰREíuϓͦʬŠunRpŠ̸�ӰmjF¤ÛÄ×uxE¢Ø¨³ÙÞ×ѯСE

ÀÖ×ÀÛѯСEרӂСw 3 мבwҡС�ġϰbjF�jEӵ͛־խV�ҡСwʬŠ�ƪȝd�

j�uE͟θϠՁwԌȨ�ӰmjF͟θϠՁuxE¢Ø¨³ÙÞ×ƙ{ÀÖ×ÀÛ�ġϰbjF

ҡСƙ{͟θϠՁw׏ʆ֛ϵŃ�͹ՒbEҡСɵʬwͦɢunRpғȨbjFȞלѯ̻rbpxE

FE-SEM �ϰRjŠ̸qxE¢Ø¨³ÙÞ×ѯСw׏ʆ֛ϵŃV�xE¢Ø¨³ÙÞ×uՄǋd

�ÄØÞµϢw͛խ�ЧԟqXj(Fig.1)FÀÖ×ÀÛѯСƙ{רӂСqxEÀÖ×ÀÛ�×¦�Í

�ƭ�ѸБϢw͛խ�ЧԟqXj (Fig.2)F�jE͟θϠՁqQ�¢Ø¨³ÙÞ×w׏ʆ֛ϵŃV

��EÄØÞµϢw͛խ�ЧԟqXEÀÖ×ÀÛV�xѸБϢw͛խ�Чԟd�^rWqXjF

EDS �ϰRjŠ̸qxE¢Ø¨³ÙÞ×ѯСV�ECaENaES tswϓͦʬŠW͕ş`�jF�

jEÀÖ×ÀÛѯСƙ{רӂСqxECaENaESEAlEP tswϓͦʬŠW͕ş`�jF 

 

   
Fig.1 Microscopic image of cholesterol stone   Fig.2 Microscopic image of bilirubin stone  
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Analysis of viscoelastic properties of plant cell wall by the laser-induced surface 
deformation microscope: Regulation of tip growth and mechanical properties  

of the cell wall by reactive oxygen species in plant cells 
B͒ğĪѡ 1EǹԶĄЦ 2E̫ͥТʌ 3E̬Θƶɞ 3,4EϲüȚ΍ 1,2 

1 ̵āϬдǹȕ Тс˘հͦ͛ ѺƨТс֧ ��Þ®ÞÂÙÛ³��¤��Û¨&³�»Ù§ÞТ

сªÛ®ÞE2 ̵āϬдǹȕ Ϭȕքъßք ƂȕдE3 ̵āϬдǹȕ Тс˘հͦ͛ ѺƨТс֧ 

�ÎÞ§Û�ÂÙÛ³��ªÛ®ÞE4̵āϬдǹȕ ϬɌȕք ʍϰϮϠдȕд 
1Water Frontier Science & Technology Research Center, Tokyo University of Science, 

2Department of Chemistry, Tokyo University of Science, 3Imaging Frontier Center, Tokyo University 

of Science, 4Department of Applied Biological Science, Tokyo University of Science 

͔ϠxE̠ӵȿu˶Њ nm wƓ�wѫҥǮ�Їո`fpU�EЇϮ�ϭǫʍѐwնкqhwŶ

ȕЋʓՁ�Ũʄd�FʭGxE¦Ù�¹·©·w͇ͺ 1Eӄњє 2�Ï´×͔Ϡ«¸£ wČ͇w

͙ʓ�ˉmjňшʬ֜uEΚʓ֊Ѩм(ROS)wп͙ЋtϮʬWʋԃqQ�^r�̈�VubjF̂

��quØ�ÎÞ®EAFM �ϰRpѫҥǮwѝɳʓWԑγ`�pR�FbVbEØ�ÎÞ®�ϰ

RjԑγqxEѭ҇�jxѫҥ 1 İuU\�ďʞwę҉qwԑγxäƢҦqQ�EAFM ԑγqx

˖֑rӵ־rw˗ԏxԚ˹uˡŀ�ɮXՄ^dƢҦʓWQ�F�jE^��w˽ΒxϡȝwƲΓ

˶uȬd�ѝɳʓʛǤbVʃ�^rWqXtRFß˽EԚ˹uŸT�Ʋ̧ЋǷŶwƲΓ˶�ǵƂ

`f¾ÚÞ¨Ç�µ×�ƞʃd�ŽЋѝɳʓԑγ�ѫҥǮuռϰd�yEĬƥwƲΓ˶ĤȓʓV

�ѫҥǮunRpw˼jtѝɳʓʛǤ�ʃ�^rW̧ɾqX�Fh^q̫ТсqxEϣһu֟Ї

bjEµm ¨ Þ×wȬԱwŽЋѝɳʓ�ֽ˗ԏԑγƢҦtØÞ¥ÞԡՄӵ־ǵę׬LISD׏׭ʆ

֛ 3,4 �͔Ϡѫҥuţ�pʍϰbE«¸£ Č͇wňшʬ֜̎wѫҥǮwѝɳʓϡʓ�EROS w

ɹׂ�Ԏ̸bEʬ֜rѫҥǮwŶȕЋϡʓrw֡Ĩ�̈�Vud�^r�БЋrbjF 
ÊÛÄŉwԚ˹ӵ־}wִŉu��E՘ȰǔWЇϮbEӵ־ǵɵWԡՄ`��FÊÛÄŉrƪ

ՑqÄÙÞÃŉ�ϖȰbEÊÛÄŉw ON/OFF wƲΓ˶�˒ɮbjFƧƲΓ˶qwƜȰÄÙÞÃ

ŉwŉȑȦɥǵƂV�ӵ־ǵę֏�͕şbE¾ÚÞ¨Ç�µ×�ʃjFÊÛÄŉrbp 800 nm w

ŉ�ϰRjF«¸£ wϓʓӇ�ǟחbE1 ́ʀuϮTjČ͇wňшքrĺք�ԑγbjF 
ňшքrĺքw¾ÚÞ¨Ç�µ×w͹ՒV�EͨwùnwƲΓ˶׈ǞuURpϡʈЋtʍѐW

Ԍγ`�jFßnxEĬƥɲɥWÄÕµÞt׈ǞE�SßnxQ�ŁX��mpɲɥWΰӶd�

ƲΓ˶׈ǞqQ�FŮҔqxEɲɥքxňшw˽WǹXVmjFĬƥɲɥxEǷŶuȬd�ѫҥǮwǵ

ęwȣ̉`�ӵd^rV�EČ͇ňшw˽WĚɳʓqQ� r̂�ЪdrғT���Fß˽EʀҔw׈ǞqxEĺ

քqxEǵ̛ϑxԌγ`�tVmjWEňшքqxǵ̛ϑWԌγ`�EϺt�ŁX�ˉnùnwƲΓ˶׈Ǟ�Ԍ

γbj^rV�EňшքwѫҥǮxѝɳʓϡʓWϺt�ȴtZr�ùnwȿ�̢d�ƢҦʓWғT���FF̫

ʳΒw͔Ϡѫҥ}wʍϰwƢҦʓrEROSĊԫ֤ȡűwɹׂ �ƭ�j͙ʓňшʬ֜wŨʄunRpԭԨd�F 
[1] S. Takeda et al. Science, 319, 1241 (2008). [2] Kaya et al., Plant Cell 26, 1069 (2014). [3] T. Morisaku 

and H. Yui, Analyst, 143, 2397 (2018). [4] T. Morisaku, et al. Anal. Sci., in press.  
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Super-resolution imaging by STED microscopy of the chromatin-structural changes in 

developing cerebral cortex 
Bɜ֎ƶɑ 1EΓɜ̇ß 1Eϱê�t� 1EŸӥӣ 1 

1 ϯ͘ʸӱѺƨТсʱ½��Î´��×Тсք֝ 

BKazumi Hirano1, Masakazu Namihira1, Minami Tanaka1, Kaoru Kato1 
1 National Institute of Advanced Industrial Science and Technology (AIST) 

 

� ƼõבwǹҮЍՁwǸ͜tЮѮѫҥ׬¸ÒÞÙÛ׭xEңϮ̧wЮѮɟѫҥV�ЇϮͶ֭Ĥȓ

ЋuϯϮ`��F^wЮѮɟѫҥV�¸ÒÞÙÛ}wŠƂնкuURpEмGwտĔȑWϡʈЋ

tЇϪ͜ɭ�r�FĢTyEЮѮɟѫҥuϡϺЋuЇϪd�տĔȑ׬Sox2EPax6ts׭xŠƂն

кqЇϪWĚãbEß˽E¸ÒÞÙÛqϡϺЋuЇϪd�տĔȑ׬Dlx2ts׭xŠƂնкqЇϪ

WǬŸd�F̂ w�StտĔȑЇϪwŨʄuxE¿¨µÛ H3 ®Û¾�Ձ̪шwÎ°×Ƃ��ª°

×ƂĮזu���ÙË°Û͛խǵ˜W֍ԃtɺų�̻jbpR�^rWП��pR�F^��q

wЮѮЇϮ�Ũʄd��ÙË°Û͛խǵ˜u֡d�ТсuURpEǸ˶wѫҥV�ʃ��j DNA

�®Û¾�Ձ�Ȟ̰ל˹rbj�ÙË°ÛŋϾ·֥ΒtswŠȑϮϠȕЋʳΒWԎ̸wêʊqQ

mjFʂmpEѭ҇œwЮѮɟѫҥw״ѫҥØÆ×qw¿¨µÛĮזwŽʡunRpxä̈tϑ

WǸZEЮѮЇϮ�˂S�ÙË°Û͛խǵ˜ͦ͛wԝѫẍ�VutmpRtRFh^qʭGxE

ՅԎŃӪŉ׏ʆ֛׬ԡȲ˯şʺŨ׏ʆ֛׽STED׭�ϰRpEË�¨ңϮ̧ǹҮЍՁwЮѮɟѫҥ

r̩ʬϙ¸ÒÞÙÛw״ѫҥØÆ×qwĮז¿¨µÛwԌȨ�Ԛ�jFhwѯ̻Eѭ҇œwЮѮ

ѠѫҥuURpEÎ°×Ƃ��ª°×ƂĮזW˾`�j¿¨µÛ H3 ®Û¾�Ձw˶Ɔ nm wŠԎ

ҦqwԌȨuʬŷbjF`�uEՐŗΚʓŨʄu֍ԃt�Û¼Û¤Þ�ÄÙÏÞ®Þrƴy��

}�U׭H3K4me1/3׬ϹБwÖ§ÛʹǠwÎ°×Ƃ׷׬µÛ®Û¾�Ձ¨¿זǞuִпd�Į׈

27 ϹБwÖ§ÛʹǠw�ª°×Ƃ׬H3K27Ac׭׭w͆œȹǕ׈Ǟ�ƪȝbEhw׈ǞWЮѮɟѫ

ҥr̩ʬϙ¸ÒÞÙÛqxϺtmpR�^r�̈�VubjF^wѯ̻xE�ÙË°Û͛խǵ˜

WӰ���͆œ׈ǞxEЮѮɟѫҥwŠƂuĕR¯�·Ì±�uǵƂbpR�^r�ЪƽbpR

�FϪǕE¿¨µÛĮז։ѨҌw͆œȹǕwԌȨts�Ȟ˾bE�ÙË°Û͛խǵ˜ͦ͛unR

pԝѫuԎ̸�հ�pR�F 
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ɕȯɠɎȥɣȸĢĳȎɎȥȴȵȧɄɣȷȹȌǲǷȠ LPSȎȦȸɛɉɡɄ�ú�  
Adjuvant effect of LPS to Phagocytosis in macrophages.    

�ǹƚ� ˄ó īȑי ̫ͥװ 1 1,2 
1 ƇӚɌ͘ǹȕɌȕТсдϮƵϭǫдȕȯˮ2װƇӚɌ͘ǹȕňհɌȕքϮƵдȕдװ 

�Takuya Otomo1װKahoko Hashimoto1,2 
1Chiba Institute of Technology, Graduate School of Engineering, Department of Life and Environmental 

Sciences, 2Faculty of Advanced Engineering, Department of Life Science.  

 

� һϕŋϾƜʍwêʊЋɺųrbpłZË�ÙÂ�Þ§xװʼƔwƞ�՜�ÝŠԎ�ӰRͣװϢ

ѫҥƪ͜װT ѫҥuȬbpʼƔ˛Ъ�ӰSײË�ÙÂ�Þ§xװѫҥӵ־w PRR Šȑ TLR4 (Toll 

Like Receptor 4) �Ćbp Lipopolysaccharide (LPS)u��ūψ�Ɵ\װŠԎ։ѨqQ� Lysozyme ϯ

ϮWΚЇutײ��§Ò½ÛµqQ� LPS ŞϬ�Ɵ\jË�ÙÂ�Þ§uװʼƔw�Û¶¤�µ

Þ¦¨V�ʼƔ˛Ъ}wßծwƜʍwնкqװsw�StǵƂW�j�`��Vװ�j�ÞµÂ

�§Þu��ʼƔŠԎҦunRpԎ̸bjײ 

  LPS ūψ�Ɵ\jË�ÙÂ�Þ§uװʼƔ�ƞ�՜�fԎ̸�Ӱmjr^װ�LPS u�� 24 ̎

֠ūψʀwʼƔwƞ�՜�qxװӪŉ͟ԬbjʼƔ�ƞ�՜�kѫҥ˶Ẅ�Vuΰȴbװhw

ΰȴx 12 ̎֠ʀV�ԅ��jײ^��w LPS u��ūψw̎֠ĤȓЋtǵƂx̀ɼТсqwǤ

Ʊrßҽdײ�^wʼƔƞ՜�ҦwΰȴxװË�ÙÂ�Þ§w LPS u��ūψwѯ̻rbpwװ

ʼƔŠԎҦwĩհװQ�Rxƞ�՜�ҦwĚãu֡åbpR�rғTײ����jÂÙÞ¤�µ

ÎµÖÞԎ̸uװ��LPS u��ūψu�mpװ��ȳ`t¤�©wË�ÙÂ�Þ§ִǌWЧԟ

`�jײßքwѫҥִǌxװѫҥœwȳҥwǬŸtsӿֵ`�Ǭbj (SSC ĴwǬŸ) ײѫҥ¤�

©wΰȴxװʼƔƞ�՜�wնкqȳҥwҶʬŠrbpѫҥՁҶWϰR��jjװ�ѫҥҶ־п

uΰȴW���jrғTײ��� LPS ūψxʼƔwƞ�՜�Ҧ�Ǭǹ`f�ß˽װʼƔ�ʻåf

e LPS ūψw�q�ѫҥ¤�©wΰȴrѫҥœȳҥwǬŸW���j^rVװ�ѫҥҶϲ̴wȳ

ҥk\WƔǋqxtRrғTjײ�jѫҥwӿֵ`wǬŸxװѫҥ¤�©wΰȴ�ĕmjѫҥҶ

ϲ̴wȳҥwǬŸWƔǋqQװ�ŸTp LPS W�ÞµÂ�§Þ�ԡȲd�rRSǤƱu����

�StװϺϠ�ƞ�՜��ÞµÂ�£¬ÞÍ�ǬŸbjj�rғTײ� 

� �§Ò½ÛµqQ� LPS u��Ë�ÙÂ�Þ§wΚʓƂu֡bpװŠȑѫҥȕЋtԎ̸Vװ�

LPS WȲZË�ÙÂ�Þ§wΚʓƂxʼƔ˛ЪҦwǵƂu�ɹׂ�Ъdr÷γbװʼƔ˛ЪҦ�

ϧʃbjË�ÙÂ�Þ§r T ѫҥrwŐǟח�ӰmjײT ѫҥWϯϮd�¤�µ��Û֏wǵŽ

xʼƔ˛ЪҦwǬΰrbpԙĥbjײ 

ċâwԎ̸Vװ�LPS � IFN-� (Interferon-�) u��ʼƔ˛ЪѫҥwΚʓƂx̓װ Ɣwƞ�՜װ�

ŠԎU�{ T ѫҥ}wʼƔ˛ЪuȬbpɹׂ�ƙ�d^rẄ�Vutmjײ^�unRpÂÙ

Þ¤�µÎµÖÞ, Őϔϑ׏ʆ֛u��Ԏ̸�ǤƱdײ� 
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e;KŎKk:KľŌ(ĄÁ:hrJpC 
Imaging intracellular temperature of mouse brain slice 
BɂքɯǠ 1Eֲ̊נ 1E΅ԯӻù 1Eȳɀ֬ǻ 1EӀΘנʌ 1 

1 ̵āǹȕǹȕ֧ӤȕѠТсд 

BKohki Okabe1, Yutaka Hoshi1, Yuji Ikegaya1, Ryuta Koyama1, Takashi Funatsu1 
1 Graduate School of Pharmaceutical Sciences, The University of Tokyo 

 

βɥxEĊԫ�Ö©ÍrRmjϮϬͦҦu֍ǹtɹׂ�åTpR�F^��quʭGxϮѫҥ

œuռʍƢҦtӪŉʓÊÖËÞβɥªÛ¤Þ׬Fluorescent polymeric thermometer, FPT֟�׭ЇbE

^wʍѐ�ȝ֏ЋӪŉ�ÎÞ§Û�Βu��͕şd�^rqϮѫҥœwβɥγȝ�Ϯѫҥwβɥ

�ÎÞ§Û��ոʬbjFβɥWѫҥwͦҦ�ΚʓuΨZ֡åd�ǋȑrbpΔБ�ִ�pR�

ß˽qEѫҥœβɥǵƂwϮϬЋʞҍxä̈qQmjF 

ҮxԎůȕЋt�{uϮϬͦҦЋuנɥuϡʈЋtѭ҇qQ�EЮѮѫҥØÆ×uURp�Ó

¸Þ�tɵʡrͦҦ�̢d�F`�uEҮuxĜβʔəʓ�ӰŽʓĜβԦѕEʛŽrRmjϭǫ

βɥrȦ˗u֡ծd�ϮϬͦҦ�̢d�k\qtZEϚʓЂ˪�ʊǋʓЇϚtsEЇϚ�ϡʈr

d�ЀϬ�П��pR�^rV�EЮѮѫҥØÆ×qβɥǵŽʓ�βɥʍѐʓ�ľTpR�ƢҦ

ʓWQ�Fh^qE̫ТсqxѫҥœβɥǵŽwϮϬЋʞҍ�ϬԎd�^r�БЋuEЮѮѫҥ

uU\�βɥw�ÎÞ§Û�Ԏ̸uƞ�ѭ�kF 

ЮѮѫҥrbpxEË�¨΢ךϲ̴Š˳ǟח¸ÒÞÙÛrË�¨Үʒʓ¨Õ�¨�ϰRjF�

jEβɥªÛ¤ÞrbpxEǸ˶ѫҥœ}wȲōWȣ̉tѫҥҶընʓ FPT �ϰRjFҶընʓ

FPT x�°�ÛÓ¸±µ�̢bpU�EһЇЋuѫҥœ}ƞ�՜���FFPT Ȳō�Ӫŉ�ÎÞ

§Û�w̳Ď�̠ռƂd�^ru��EЮѮѫҥœuU\�βɥw�ÎÞ§Û�WƢҦrtmjF

ЮѮѫҥrҮ¨Õ�¨ѭ҇œuU\�βɥw͕şuxנўɥtӪŉȭƵ�ÎÞ§Û�Β�ϰR�

^rrbjFЮѮѫҥuU\�βɥ�ÎÞ§Û�wѯ̻EЮѮѫҥϡϺЋt͛խĜuU\�äǙ

ßtβɥŠɕ�ūψĤȓЋtβɥǵƂ�ЇԅbjF�jEҮ¨Õ�¨uU\�βɥŠɕ�ÎÞ§

Û�qxEȝəϢʡuURpϡȝwѫҥ�͛խĜWנβ�Ъd^rE�jЮѮΚŽĤȓЋtβɥ

ǵƂ�ЇԅbjF 

ͨuEβɥʠƟʓ TRP °Ðº×W֡åd�ӦӯʓҮΡұuU\�ЮѮѫҥœβɥǵƂw֡å

�Ԧ̓bjFӦӯūψu��ETRPV4 ĤȓЋuҮѭ҇ϜWҷɱd�Fh^qEâգw˽Βu��

Ӧӯūψ̎wҮ¨Õ�¨wѫҥœβɥ�ԑγbjѯ̻EӦӯ̎֠ĤȓЋuѫҥœβɥWâ̆bE

кɥqѫҥœβɥx˶ɥwâ̆�ЪbjF�jEӤϬȕЋ͕ԒV�E^wӦӯ̎wβɥâ֠̎״

̆xEЮѮΚŽĤȓЋЋqQ�^r�ЇԅbjFċâwѯ̻V�EʭGxӦӯ̎uURpЮѮΚ

Žu��ЮѮѫҥœwЇϚWβɥʠƟʓ TRPV4 �ΚʓƂbE^�Wѫҥœ}w;wΛō�ԡՄ

bEҮΡұ}հȽd�rw˼ԆÏ´×�˛Ъd�F 

̫ТсqxEЮѮѫҥœuU\�βɥ�ÎÞ§Û�Β�֟ЇbEЮѮΚŽ�ЮѮЀϬuU\�

ѫҥœβɥǵƂw֡å�ЇԅbjF^wѯ̻xEѫҥœuU\�βɥǵŽWϮϬΚŽuԴϥbp

R�^r�ɲZˬˉbpU�Eβɥ�ˊ͟rbj˼ԆwϮϬȕÝϮϠȕwЇȽW̧ɾ`��F  
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�s�±$�� ō&ű{¹ŵĭĳLpGơ���Ƣ(:hrJpCÊĖ 
Imaging application of superconducting transition edge sensor (TES) that is 

spectrometric at single photon level 
BìҎßͣẸքי֌Eбϱǹ΍ 

ϯ͘ʸӱѺƨТсʱϠϬԑγ͟θТсք֝ 

BKazuki Niwa, Kaori Hattori, Daiji Fukuda 

National Institute of Advanced Industrial Science and Technology (AIST) 

 

Ӫŉw�StÃÙÞ¶tŉ¦�·×�Šŉԑγd�ǥƨEիəxŠŉѨȑь�Ŧϰbpŉ�Γ

֜_ruŠֶbEŉ´�³�®u��γȝd�FbVbǊʽ͈ȑьwΓ֜Š˳Ѩȑr�Ø�Ǜ´

�³�®�ϰR�ǥƨEh�i�wİťw´�³�®uȻZŉ¦�·×xΓ֜_ruŠ\��p

ΰȴd�FÂ�×®ьwŉȕѨȑ�ϰR�ǥƨ�EƮƝEƜȰьu��E�x�ŉ¦�·×xΰ

Ӷd�Fhwj�EŠŉѨȑь�Ŧϰd�^rtZŉ¦�·×wΓ֜ʛǤ�ʃ�^rWqX�yE

ǹɚt͕şʠɥw˭ǂW̧ɾqX�F 

nenԑ״�xEŉw̠ȳƌęqQ�ŉȑ׭PMT׬ʠɥtŉ͕şǈqĊӵЋtŉָȑǬıєנ

γd�^rWqXEÂ�µÛ��Û®Þϰw͕şǈrbpɠZŦϰ`�pR�FbVb PMT x͕

şbjŉȑ״nzrnwΓ֜ʛǤ�γȝd�^rxqXtRFŉȑwΓ֜xEɭ E=h6 u��E

�º×�ÞrʛǤrГ֡WQ�FÂ�µÛ��Û³�Û�d�֯uEŉȑw�º×�Þ�В˗ԑ

γd�^rWqX�yEс͙uנʠɥtŠŉγȝWȞϪqX�^rut�Fŉȑ״İw�º×�

ÞxEĢTyΓ֜ 550 nm q 2.3 eV qQ�Fn��E˶�Ø�µÙÛÉ×µw�º×�Þ�ԑγd

�˽ΒWQ�yEƌßŉȑw�º×�Þ�В˗ԑγd�^ru��ŠŉγȝWƢҦut�F 

^w�Stʆȴt�º×�Þwγȝ�ƢҦud�wWEՅĔȲՐишªÛ¤ (TES; 

superconducting Transition Edge Sensor)qQ�FՅĔȲĜ�ŚƐd�rEՅָȲՐишuURpəĔ

ȲϢʡV�ՅĔȲϢʡuʒψuՐиd�WEhwβɥɚx˶ÌÖ ×ÀÛqQ�Fhwj�EՅ

ĔȲĜu״İwŉȑWϖȰ`�Ehwŉȑw�º×�Þu��ՅĔȲĜwβɥWâ̆d�֯wʿ

ʼĴwǵƂ�ԑγd�^rqEƌßŉȑw�º×�ÞʛǤ�ĕmjÂ�µÛ��Ûµ�ȞϪqX

�F�jEŉȑx TES uƮƝ`�pϚuǵ˜`�`Td�yΓ֜ʛǤ�ƭ�͕ş`��wqEɠ

RΓ֜іǎu�jנ�ʠɥʓҦ�ȞϪqX�FȞ֯E2500 nm кɥwՠՂǷu�ʠɥ�̢bpR

�F^w�Su TES xE͙�pʠɥwנRŠŉ͕şǈrbpʍϰd�ƢҦʓ�ˉmpR�F 

̫ЇӵqxETES u��ŠŉγȝwȞ֯rEŠŉ�ÎÞ§Û�}wʍϰԚלunRpѬĆd�F 

 

Niwa K, Numata T, Hattori K, Fukuda D, Scientific Reports 7:45660 (2017) 
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Ïƍ�ƋkhldT98Ƙ§(8BQp(ç�Op\Bŭ^7Ip(ôōŢé 
Role of actin bundling protein, fascin, on lammelipodia of growth cone 
Bϲê�t� 1,2EӦüӼѢ 3Eɜ֏ƶɒ 1EТɊӂͣ 4EɂɉȔ΍ 3EŸӦӤ 1 

1 ϰѻУ½��Î´��×E2ѐΓǹ֨ϯƵϮǫE3 ƃǹ֨ʛǤеȕE4 ҍכЗцĸɨеȕǹ 

BMinami Tanaka1,2, Yuuki Fujii3, Kazumi Hirano1, Ryoki Ishikawa4, Koji Okajima3, 

Kaoru Katoh1 
1 National Institute of Advanced Industrial Science and Technology (AIST), 2 Grad. Sch. Life & Env. 

Sci., Univ. Tsukuba, 3Grad. Schl. Inform. Sci & Tech. Univ., Hokkaido 4 Gunma Pref.Coll. Health Sci 

 

ЯѯѬҦwЯѯфՅňщqxʬ֝Ŕ֘Wɵʬ`��Fʬ֝Ŕ֘xՒѪ�ͣϢфՅ�Ė֝`fEĖ

֝ѯՌ�˖ѪbE®Þ¡±µ�Ԡԭd�ɺų�˂SF 
ʬ֝Ŕ֘xEÂ�ÙÊ´��rEhw֡�ǜ��ÕÎÖÊ´��rRS͛ծĜV�t�Esl�

u�EϡʈЌt��°Û͈ןWȓǕd�FÂ�ÙÊ´��xE֝Zɜӱt��°ÛѽѸw̲�

lEÕÎÖÊ´��xE͹ՓЌСR��°ÛѽѸW͜Gt˽ƬuևƬbjѹВϢ͛ծ��nF 
ʬ֝Ŕ֘w͛ծ�յŽ�ˬT�wxE��°Û֢կ®Û¾�ՂqQ�FʭGWКВbjÂ�¦Û

x��°Û҆Ѹw̲Ƃ®Û¾�ՂqEÂ�ÙÊ´��w��°ÛѽѸw̲Ƃ�˂S^rWР��

pR�F�jEÂ�¦Ûu����°ÛѽѸw̲ƂxEÂ�ÙÊ´��ɵʬuURpE��°Û

҆Ѹ̲WEҷ�ˀşdj�uʋԄtŰʓuȥåbpR�F 
ß˽EÕÎÖÊ´׉��Ǟu�EÂ�¦ÛxДɴ֐ȓǕd�WEԍȨWָbZEɺųx̩ԏ̈q

QmjFʭGxESIM �ϱRpEÕÎÖÊ´׉��ǞwÂ�¦ÛwƢԈƂuʬŷbE`�uE

FRAP u��EÕÎÖÊ´׉��ǞwÂ�¦ÛwŽʡ�ԏ̸bjFÂ�ÙÊ´��rƪ͜uÕÎ

ÖÊ´��q�EÂ�¦ÛxEÖÛ֋Ƃu����°ÛѽѸV�wԏַխɥWխZt�E��°

Û҆ѸV�ԏַd�^r�ЫbjF�jE2 �ÎÕ SIM ʆ֜�ϱRpEϯXjʬ֝Ŕ֘wÕא

ÎÖÊ´��wÂ�¦ÛWEÖÛ֋Ƃu����°Û҆ѸV�ԏַd�շл�ՆԏŃאʆ֜wŽ

϶rbpˏTjFÂ�¦Ûr��°Û҆ѸwŐȹǕwŽЌǵƂxE30nm ċãwęҊџɥEV

nEƧÂØÞÍxșŎuƪß̎ŬqԔ֙bjF� ӥϠʻåu��EÂ�¦Û�ÖÛ֋ƂŞϭd�

rE20-30 ŠqEÕÎÖÊ´��wÂ�¦Ûx��°ÛwÎ±¦ÒÚÞ�V�ñַbjFÕÎÖ

Ê´��w��°ÛwѹВV�EÂ�¦ÛwӫŉWΤTEÂ�¦ÛWȴtZ��°Û҆Ѹ�íĜ

rd�ѹВWɵʬ`�jF�jE^w̎u AFM u��ÕÎÖÊ´׉��ǞwɜǙɳʓϩ�Ԓγ

bjr^�EÂ�¦Ûq̲Ƃ`�j��°Û̲wѬҦwɳʓϩ׭ÑÛ�ϩ׮}wȥåx׬״׷л

ɥ�Q�^rWЫƽ`�jF 
`�uERNAi qÂ�¦Û�»±�¯�ÛbjѬҦqxEʬ֝Ŕ֘wɵʬҼĜW֥ȡ`�EÂ�

ÙÊ´��EÕÎÖÊ´��r�uԆ��tZtmjF^��wѰ̻xEÂ�¦ÛxEÕÎÖÊ

�Ǟq׉��´EÂ�ÙÊ´��rƪ͜u��°Û҆Ѹ�̲ƂbEʬ֝Ŕ֘w͛ծrɵwѸˉu

֎ԄqQ�^r�Ыƽd�F 
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ľŌ�ºÐ$(eCYI;g:?p( FRET:hrJpC 
FRET Imaging of local intracellular Magnesium ion concentration changes 

○̃ӳԿ 1DɄê׽ 1D֢̱ȘΗ 2DǥϾҤƩ 1DɆΫǾ֓ 1 
1 ʫǼϹɑϻƸʡǧD2 ʫǼϹɑʓƄ 

○Yutaka Shindo1, Ryu Yamanaka1, Koji Suzuki2, Kohji Hotta1, Kotaro Oka1 
1 Department of Bioscience and Informatics, Keio University 

2 Department of Applied Chemistry, Keio University 
 

Ë�º¦�Í��Û׿Mg2+؀wǻYvѹҳͰҴtʑחv 2 Ħֻ��ÛpP�Dѹҳŕpv֙Ѷ

ΥʙvԴѣDÌµ¢Û¶Ö�tT[� ATP ϼϻ�ѹҳŕpv ATP ίՉDȷҳĝtT[�®Û¾

�ՐѓĝͥսvȜȡƄsrtγYֱ�loQ�E�iDѹҳŢԆv׀t͏ŕ Mg2+ϕɫVѰ 0.6 

mM U�Ѱ 0.9 mM }qßֆИtâ̎aD]�VѹҳŢԆ̗v�ÙË°ÛşҐt֝ԑsʀŵ�̈́

ic]q�DʳFw̩հǧƴai׿Maeshima et al., Curr Biol, 2018؀E�iDϻϹИsϕɫѤǑ

ŕpv Mg2+ϕɫǸƄwѹҳŕ¦�·×t�UU�loQ�E]��v]qwDѹҳŕD�×�

ºÕŕpv 1 mM Űʆpv Mg2+ϕɫvǸſVѹҳͰҴŪʊtǼWsʀŵ�̈́iaoQ�]q�

зǀaoT�DѹҳŕȽʸv Mg2+ϕɫǸſ�Դ~�]qwѹҳͰҴ�ϹԜc�RSp֝ԑpP

�Egvi�tw֎˅ŪvײQÄÙÞÃ�ѹҳŕvОИѠʸtȽǘƄ_eo�ÎÞ§Û��ӾR

ʑԑVP�EʳFv�×ÞÄw]��pt Mg2+֎˅ʙvײQ Ì�×ÄÙÞÃpP� KMG ¦Ö

Þ©�֯ДaoWiEêp�DKMG-104-AsH wDÇÄ°¶®�vßъpP�³µÕ¦¨³�Û

(TC)®�t֎˅ИtѽƫaoͰҴc�ӸŊ Mg2+ÄÙÞÃpP�DѹҳtДϷ_ei TC ®�ĊW

v®Û¾�ՐƵիv Mg2+ϕɫǸƄ�ξȡc�]q�ƥҴqai׿Fujii et al., J Am Chem Soc, 

2014؀E 

ĆǍʳFw KMG-104-AsH q FRET Ç�qs�ӸŊ®Û¾�Ր�ѻ�ƫ�eD]��ѹҳŕp

ȽǘƄ_e�]qpDѹҳŕȽʸp֎˅ŪvײQØ¦��ÎÞ§Û��ȢϷaiEFRET Ç�q

ao׌ӐӸŊ®Û¾�ՐpP� TagBFP �ϽQDgv C’̳іt TC ®��Ċźao KMG-104-

AsH �ѽƫ_eiq]�DTagBFP �ŽՓaiqWt FRET t�� KMG-104-AsH vӸŊVԚȬ

pWiE]vqW KMG-104-AsH vӸŊեɫwѹҳŕ Mg2+ϕɫtʓboǸƄaDTagBFP ӸŊ�

ØÂ�ØÛ¨qaoϽQiØ¦�ÎµÖ±�sξȡVƥҴqsliE�iD]��͏ŕDÌµ¢

Û¶Ö�ƵիDѹҳӄŕĻsrtȽǘƄ_e�]qpg��vѹҳŕȽʸ֔Ěpv Mg2+ϕɫǸ

Ƅ�ξȡc�]qtʲŹaDӸŊ®Û¾�Րq Ì�×ÄÙÞÃvѻ�ƫ�et��ѹҳŕȽʸ

pv Mg2+֎˅ИØ¦��ÎÞ§Û�Ѯ�дѓpWiE�iDÇ�qs�ӸŊ®Û¾�Ր�ՑӐ

ӸŊ®Û¾�ՐpP� mCherry tˣS�]qpDKMG-104-AsH q mCherry ְv FRET t��

Mg2+ϕɫǸƄvξȡ�ƥҴpPliE�iDTagBFP qvÇ�DmCherry qvÇ��ƭ̗tϽQ

�]qpѹҳŕvЇs� 2 Uʸpv Mg2+ϕɫǸƄ�ƭ̗tξȡc�]q�ƥҴpP�E 
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K-1     

ගᏛ㢧ᚤ㙾࡛ぢࡿୡ⏺ 
Microscopic world observed with optical microscopy 

⸄⸩ຍۑ 1 
1 ⏘ᴗᢏ⾡⥲ྜ◊✲ᡤࣝ࢝࢕ࢹ࣓࢜࢖ࣂ◊✲㒊㛛 

 Kaoru Katoh1ۑ
1 National Institute of Advanced Industrial Science and Technology (AIST) 

 

ගᏛ㢧ᚤ㙾ࣟࢡ࢖࣐”ࡣ”� ࡟ほᐹࡢ㇟⌧ࡢ࣮ࣝ࣋ࣞࢱ࣮࣓ࣟࢡ࢖࣐ࠊࡾ㏻ࡢ๓ྡ࠺࠸࡜ࣉ࣮ࢥࢫ

౑ࡿࢀࢃගᏛჾᲔ࡛ࢬࣥࣞࠋࡍ㸦ᑐ≀ࣞࣥࢬ㸧ࡢ↔Ⅼ㊥㞳ࢆ fo �foࠊ࡜ࡿࡍ 㹼 2� fo ヨ࡟⠊ᅖࡢ

ᩱࠊ࡜ࡃ⨨ࢆᣑ኱ീ㸦ᐇീ㸧ࡀᚓࡢࡇࠋࡍࡲࢀࡽീࢆ᥋║ࣞࣥࢆࢬ⹸║㙾࡟࠺ࡼࡢ౑࡚ࡗᣑ኱ࡋ

ほᐹࡶ᭱ࡀࡢࡿࡍ༢⣧࡞㢧ᚤ㙾࡛ࡍ㸦ୗᅗ㸧ࠊࡣࣥࢮࣞࣉࡢࡇࠋᚋࡃ⥆࡟ㅮ⩏ࣙࢩࢡࢲࣟࢺࣥ࢖ࡢ

ගᏛ㢧ᚤ㙾࡛ࡢ㢮✀࡞ࠎᵝࠊ࡛࠼࠺ࡓࡋ♧ࢆ㢧ᚤ㙾㸦ୗᅗ㸧ࡢᵓᡂࢬࣥࣞ࡞༢⣧ࡶ᭱ࠊ࡚ࡋ࡜ࣥ

ᚋࡢࡇࠊ࡚ࡗࡼ࡟࡜ࡇࡿぢࢆᫎീࠋࡍࡲࡋᴫㄝࠊ࠿ࡢࡿ࠼ぢ࡟࠺ࡼࡢ࡝ࠊࡀࣝࣉࣥࢧ࡞࠺ࡼࡢ࡝

ࠊྛࡃ⥆࡟ ࠊࡣᫎീࠋࡍࡲ࠸≻ࢆ࡜ࡇࡿࡍࡃࡍࡸࡋゎ⌮ࢆ⩏ㅮࡿࡍ㛵࡟ࢢࣥࢪ࣮࣓࢖ࡢ㢧ᚤ㙾ࡢ✀

㏱㐣ᆺࡢ㢧ᚤ㙾ࠊࡽ࠿⺯ග㢧ᚤ㙾ࠊඹ↔Ⅼࠊ㉸ゎീࡿࡵྵࢆ࡛ࡲணᐃ࡛ࠋࡍ⏬ീࠊࡣ஭ୖಙஓඛ

 ࠋࡍࡲࡋ⏝౑ࢆࡳࡢീ⏬ࡓࡋᡭ࡛᧜ᙳࡢ㌟⮬⚾ࠊࡣീ௨እ⏬ࡿ࠶ࡢ⩏Ṕྐⓗពࡓࡋ᧜ᙳࡀ⏕

 

 

 
ᅗ㸸ගᏛ㢧ᚤ㙾ࡢᶍᘧᅗࠋ 

� � ᑐ≀ࣞࣥࠊ࡛ࢬヨᩱࢆᣑ኱ࡓࡋᐇീࢆసࡢࡇࠋࡿᐇീࢆ᥋║࡛ࣞࣥࢬᣑ኱ࡋほᐹࠋࡿࡍ 
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K-2 

ƙÈƌŽƂš·�áŠƈ�|ģ½�È�¿ă5wÉ' 
Diascopic microscopy with focus on Bright field, Phase contrast and DIC 

BáȖіǼ 

ͅɭēЬ¸¢Û 

BNorio Miyake  

NIKON CORPORATION 

 

ʆ׏ʆ֛ընԌȨwtVqíüԇ֎EęГɐEʆŠɛήunRpѬĆd�F̈ԇ֎xŉȕ׏

֛wǠ̫qQ�Eӂ�hẅ̘�Ԧ~�ǐȝÝ̿ӂbjԚ˹׬ƮƝϠĜ׭wԌȨuռbpR�F

hwǠ̫͛ʬqQ� ÞÕÞϖ̈wԇ֎Ѱ�E֟ƠѰ�u�mp¢ÛµÕ¨µEŠԎҦË�`

wԦ˷WƢҦqQ�F ÞÕÞϖ̈x׏ʆ֛Ԧ˷wǠ̫qxQ�WEʋeb�Ԧ˷wʋԃʓun

RpԟП`�pRtRrʑ���wqEhwʞƳ�ʬŷw¢²tsunRpԎԣd�F 
ß˽Ëԇ֎qxը̈tęГϠĜwԌȨuxäƬXqEęГɐEʆŠɛήWϰR���^rW

ǸRFh�i�wʳΒqęГϠĜ�ƢԇƂd�ćѭ�unRpԣ̈�ӰREsw�StԚ˹uƬ

RpR�wVE�jԌȨ̎wΔʞϑunRp�ԏ��F 
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K-4 

ř�ƙÈƌ:hrJpC$�Ė�43ƞÍÁ@hk 
High sensitive cameras for fluorescent microscopy imaging 

Bđ̵Ŋв 

Ξ̶Èµ¸�¨ͅɭēЬ 

BKatsuhide Ito 

Hamamatsu Photonics K.K. 

 

ʆ֛�ÎÞ§Û�uURpxԌȨȬԱ�ˆǹbpԌȨd�j��ÎÕ}ōȰd�Â�µÛȦ׏

ɥxǹXZΰȴd�F`�uӪŉ�ÎÞ§Û�uURpxӪŉwեӂÝŉ͸ʓWʫʏ`��j�

ԌȨȬԱV�Їf���Â�µÛ˶xŨ֦`�E�ÎÕ}ōȰd�Â�µÛȦɥx͙�pȳ`Z

t�F^wj�ßҿЋuӪŉ׏ʆ֛ԌȨuxנʠɥ�ÎÕWġϰ`��FVnpxă֠wБqԌ

ȨqX�ϪԱ�ԓ֘d�ʳͶrbp�ÎÕWġϰ`��^rWǸVmjWEϪǕqxę҉ʛǤE

ՕɥʛǤE̎֠ʛǤEU�{Γ֜ʛǤ�ͬЧuԓ֘qX�ԑγǈrbp�ÎÕWġϰ`�� Þ

¨WǸRF`�uנʠɥ�ÎÕqxEă֠wБqxԌȨş̴tRÂ�µÛ˶İØÆ×wĬƥ�E

ă֠wБqxԌTtRѪǷѼ�ՂǷѼ�Eă֠wБqxԬťqXtR̎֠ŠԎҦq͕şqX�t

să֠wБ�ջVuՅTj͕şǈrbpwʓҦ�ˉmpR�Fh�uŸTpՠɝqx¢ÛÁÒ³

Þ¦Ô·×�ÎÞ§Û�rƴy��ʸӱuURpנʠɥ�ÎÕqˏTjϵŃ�¢ÛÁÒÞ®qŕ

ԑѓÝŕ͛їd�^rqă֠wБwʓҦ�ջVuՅTj˼jtϵŃ�ğ�şd^r�Ӱ��pR

�F̫ԪρqxӪŉ׏ʆ֛�ÎÞ§Û�qġϰ`נ��ʠɥ�ÎÕwǠЩU�{µØÛ¶�ѬĆ

d�F 
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K-5 

s�±ĕĔ² 
Single-molecule Physiology 

AӎΣײʒ 

̾ĂǼșǼșַӲșѮЯясϻĝŢ́Ƅș˹ȣ 

ATakashi Funatsu 

Laboratory of Bioanalytical Chemistry, Graduate School of Pharmaceutical Sciences, The University of Tokyo 

 

1981 ɣt͊ϾŇɵŉϻv�×ÞÄVƎß DNA Ţȕv�ÎÞ§Û��D1984 ɣt͊Ͼ˸׃ŉϻ

v�×ÞÄVƎß��°ÛÂ�ÕÎÛµvχ�քſ�Զ˿ДԃaDӸŊנʌ֫VƎßvՔŢȕԍ

ƫĝ�Ԝ́c�ɸŸs²Þ×pP�]qVз_�iEaUaD]��vЯяpwǻ˽vӸŊӐѶ

�ѽƫ_e�ʑԑVPlii�DԚȬȰՀwՔŢȕԍƫĝtֶ��oQiE1995 ɣtрikvЯ

я°ÞÍVΈφΰêtT[�ӸŊӐѶßŢȕvƥԕƄtʲŹaD֙ѶƟʓ�ÏÞ®Þ®Û¾�Ր

vքſ�ßŢȕ�ÎÞ§Û�pW�]q�ǧƴaiE]��ȅͰtDӸŊנʌ֫t��ϻĝŢȕ

vßŢȕͰҴԜ́VǼWYɁ֯c�]qqsliE]vʿӿ�Ģloφΰêj[psYDϻѹҳ

ŕpßŢȕ�ÎÞ§Û�VӾ��DѹҳŕpϻĝŢȕVrv�RsŃW�aoQ�vUV̐�U

ts�DßŢȕϻϹșqQRЯяיǡVˋU�iE̴ДԃpwD�dDßŢȕӸŊ�ÎÞ§Û�

ΜVrv�Rt֯Д_�iU�ͤԱc�E 

҄QoDßŢȕӸŊ�ÎÞ§Û�vģqaoD¦ÐÇÙ¸Û GroEL,GroES vŢȕÎ�¸©Ít

ֱc�Яя�Ѻćc�EѹҳŕtT[�®Û¾�ՐvײͲͥսɻʲwDŢȕ¦ÐÇÙÛqƷx�

�ßҚv®Û¾�Րt��ćŻ_�oQ�E¦ÐÇÙ¸ÛwDŏovѹҳvϻȗtʑחvŢȕ¦

ÐÇÙÛpP�DǸʙ®Û¾�Ր�˗˖aDATP ĥȗИtgvͶɟsÂ�Þ×´�Û��ćŻc

�E¦ÐÇÙ¸ÛVrv�Rt®Û¾�ՐvÂ�Þ×´�Û��ćŻaoQ�vUDgvЯяV

̩�ր�pQ�vVDǼӀӣv¦ÐÇÙ¸Û GroEL pP�Eʈ̽v GroEL vƟʓÏ´×pwDù

mͮVāût GroES tƟʓc�qҡS��oQiVDr FwùmvͮVƭ̗t GroES qѽƫc�

ƟʓêְĝVȗǘc�]q�ßŢȕ�ÎÞ§Û�t�lo̐�UtaiEGroEL VǸʙ®Û¾�

Րϕɫtʓboɓ�tƟʓ�ţ�̨S�Î�¸©ÍqgvϻϹИʤқtmQoԜԱc�E 

� _�tDѹҳŕvßŢȕӸŊ�ÎÞ§Û�vģqaoDµÙÛÉÊ�°ÛƢȧĝ MPL vǻ֟ĝ

ɻʲvÎ�¸©Í�Ѻćc�EMPL wßǍӄՅջǞvѹҳӄƢȧĝpDɔ͏ϸÝӽȷ̀Ѯvѹҳ

tДϷaoQ�EMPL ù֟ĝƄwDMPL Ö�Û¶ŭϔt��ѹҳǯͿ�ϻȗvŪʊt֝ԑjq_

��VDgvſʧw�YŢUloQsUliEʳFwDMPL vßŢȕ�ÎÞ§Û��ջao MPL

ù֟ĝvÖ�×®�ÍԜ́tʲŹaDѹҳǯͿ�ϻȗvŪʊ}vȩå�̐�UtaiE 

ßŢȕӸŊ�ÎÞ§Û�ΜwDʳFv÷ʢ�w�UtՔSoДɁaDzero-mode waveguide �Ͻ

QißŢȕ DNA ¦Þ��Û¤ÞVȢϽƄ_�i�DӸŊӐѶŢȕv·»ÎÞµ×ѬɫpvĚҗ

ԟξqDg��ʓϽaiՔԜńӸŊנʌ֫ʿӿ�֯Д_�i2014׿ ɣ»ÞÆ×ƄșՎ؀E̩ ʆtD

ßŢȕϻϹșvĆʆ�Ɂ̯c�E 
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K-7     

ගᏛ㢧ᚤ㙾ࡢศゎ⬟࡜㉸ゎീ㢧ᚤ㙾 
5esolXtioQ limit oI optical microscope aQd sXperresolXtioQ microscope 

⸄⸩ຍۑ 1 
1 ⏘ᴗᢏ⾡⥲ྜ◊✲ᡤࣝ࢝࢕ࢹ࣓࢜࢖ࣂ◊✲㒊㛛 

 Kaoru Katoh1ۑ
1 National Institute of Advanced Industrial Science and Technology (AIST) 

 

ගᏛ㢧ᚤ㙾ࡢศゎ⬟ࠊࡣගࡢἼ㛗ࡢࢬࣥࣞ࡜㛤ཱྀᩘ࡛ࠊࡾࡲࡁᨵၿ࡜࠸࡞ࡁ࡛ࡀ࡜ࡇࡿࡍಙࡽࡌ

2000ࠊࡋ࠿ࡋࠋࡓࡋࡲࡁ࡚ࢀ ᖺ๓ᚋࠊ࡜ࡿ࡞࡟ගࡢูࠊ࡟ࢬࣥࣞ࡜せ⣲ࢆຍࠊ࡛࡜ࡇࡿ࠼ศゎ⬟

ࡀ✲◊࡟㏿ᛴࠊࡣ㉸ゎീගᏛ㢧ᚤ㙾ࡢࡇࠋࡓࡋࡲࡵࡌࡣࢀࡉ၀♧࡜ࡿࡁ࡛ࡀ࡜ࡇࡿ࠼㉸ࢆ⏺㝈ࡢ

㐍ࠊࡳ௒࡛ࡣ 100nm ௨ୗࡢศゎ⬟࡛ࡢほᐹࠋࡓࡋࡲࡾ࡞࡟⬟ྍࡽࡍ 

� ศࡢගᏛ㢧ᚤ㙾ࠊ࡚ࡋ࡜ࣥࣙࢩࢡࢲࣟࢺࣥ࢖ࡢ⩏ㅮࡢ㉸ゎീ㢧ᚤ㙾ࡃ⥆࡟ᚋࠊࡣࣥࢮࣞࣉࡢࡇ

ゎ⬟࡜㉸ゎീࡢ⡆༢࡞ཎ⌮㸦ୗᅗ㸧ࡽ࠿ጞࠊࡵ⌧ᅾࠊᕷ㈍࡛ࢫ࣮࣋౑⏝࡛ࡿࡁ㉸ゎീ㢧ᚤ㙾ࡣ࡟

࡞ࠎᵝࠋࡍࡲࡋᴫㄝࢆ࠿ࡢࡿࢀࡽᚓࡀീ⏬࡞࠺ࡼࡢ࡝ࠊ࡛⬟ศゎ࡞ࢇ࡝ࠊࡾ࠶ࡀࡢࡶ࡞࠺ࡼࡢ࡝

ᫎീࢆぢࡢ✀ྛࠊ࡚ࡗࡼ࡟࡜ࡇࡿ㉸ゎീ㢧ᚤ㙾ࡢ≉ᚩ࡜ᴫせࢆឤ࡚ࡌ㡬ࠊࡁᚋࡃ⥆࡟ㅮ⩏ࢆ⌮ゎ

ࢆࡢࡶࡓࡋᡭ࡛᧜ᙳࡢ㌟⮬⚾ࠊࡣᫎീࡢヨᩱ≀⏕ࡿࡍ⏝ㅮ⩏࡛౑ࠋࡍࡲ࠸≻ࢆ࡜ࡇࡿࡍࡃࡍࡸࡋ

 ࠋࡍࡲ࠸⏝
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K-8 

]pcrm5Ų�� ��$(%��!ð�¥ 
Airyscan: next-generation microscope detector beyond the confocal pinhole aperture 

B֡Ɋ̈Ϯ 1, 2 
1 �Þ×²��¨ͅɭēЬ� Ë��Ù¨¢ÁÞ ��´Ì�ªÞ×¨ 

2 �օǹȕ̵āט ϬɌȕТсд� ЮѮŠȑͦҦ 

BAkio Sekigawa1, 2 
1 Academia Sales Dept., Carl Zeiss Co., Ltd. 

2Lab. Molecular Neurosci., Dept. Biological Sci., Tokyo Metropolitan Univ. 

 

Zʃ�^rxַbRFըն̈ԇ֎͕֛wǥנ�˽ʆ֛ΒuURp¢ÛµÕ¨µrŠԎҦwƛ׏

ƨEԌȨd�̫͟wŃ׬ɹ׭xξ�eŠԎҦxנRWE¦�·×�ǬʠWş̴e¢ÛµÕ¨µx

ĚRFէuEәȰӪŉԌȨqx֏ȑƝϨ׬ӪŉwżϨ׭wנRÄÙÞÃwȓǕuŸT͜GtǬʠ

Β�Q�EŃ׬ŉ׭w¢ÛµÕ¨µxנRWEӪŉwŉ̲WЇ˳bpb�Sϒuξ�k׬ŠԎҦ

wĚR׭Ńrtmpb�SF^wӪŉwĞŠt¦�·×׬É Ń֨�׭XנRŠԎҦwŃ�ʃ�

j�E¬Âµ���u��ϵŃwň֖ƂŞϬ׬´¢ÛÉÖÒÞ¦ÔÛts׭�¼Þ¶���u�

�ĞŠt¦�·×w֨Ɩ׬ÁÛÈÞ×u��Őϔϑż̻ts׭tsW�ÎÞ§Û�uϰR��p

XjFbVbtW�EӪŉÄÙÞÃu̢ͦƨʬӂѨ�ӪŉөЉՁ�ϰRjǥƨEԑѓŞϬwϒw

ӿ˶Ǌw˨ɹ�ȳ`RÁÛÈÞ×ɽq�Ĭƥ�ʃ�ϒwנՕɥwŻՄŉxEӂѨwեӂ�ɮXՄ

^bpb�SFn��̀ȓw¦¨³Íqx̫͟wҨɰʓwj�uEƆŠtŠԎҦwƬâ�ɮXş

fpRtRF˼bZçuşj Airyscan ͕şǈxEßҿЋuϰR��pR�ÄÙÞÃuURp�Ɔ

ŠtŠԎҦƬâ�ԅ՜��¼Þ¶���qQ�Fʂ̴wŐϔϑØÞ¥Þ׏ʆ֛w 1.7 ıwŠԎҦE

Confocal volume qx 5 ıut��ÎÞ§�ƞʃş̴EŸTp̫͟}w¯ÎÞ§x��ĚRFϖ̈

uɌǼ�ŝ�bjՅԎŃ׏ʆ֛Βqx˨ɹWǍַtE͹ՒЋƓR̫͟unRp�ϵŃƂqX�ϵ

̧Ћt¼Þ¶���qQ�F`�uՠɝqxϖ̈ŉwɌǼrw¢ÛÀºÞ¦ÔÛu��Eנլ�

ÎÞ§Û���ƢҦubpR�F 
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K-9 

űŢ�ƙÈƌ ���'!�# 
Super Resolution Microscope SIM 

BǹƔǹŒ 

ͅɭēЬ ¸¢Û 

BDaisuke OHARA 

NIKON CORPORATION 

 

ϮĜѭ҇�͛ʬbpR�̠ȳ͛ʬƌęxѫҥqQ�EhwͦҦxѫҥu�mpѷˉ`�pR�

dFhwѫҥœuxEѫҥȳǈȜrƴy��ʆѫ͛խWȓǕbE^��włXu��ѫҥwϮƵ

ϪԱxѷˉ`�pR�dFh��ѫҥȳǈȜwɵʡ�hwͦҦ�ƢԇƂd�ʳͶrbpE͜Gt

мבw׏ʆ֛WЇ̈`�pX�bjFՠɝEѫҥœw��ʆѫt͛խ�өЉՁwȹǕ�Ԏ̈d�

ТсuΔБWִ�mpR�dFh�uĕREʂ̴wӪŉ׏ʆ֛wǊʽ֦϶�âǊ�ŠԎҦ�ˉn

͜GtмבwՅԎŃӪŉ׏ʆ֛ʸӱW֟Ї`�pU�EТсҔw̢ϰt²Þ×rbp̑ƙbpR

�dFąǊxEՅԎŃ׏ʆ֛ʸӱwßnqQ�EÏ�ØϪԱ�Ӫŉ׏ʆ֛uʍϰbpEʂ̴wӪ

ŉ׏ʆ֛wѢ 2 ıwŠԎҦ�ոʬd�͛խƂϖ̈׏ʆ֛ (SIM: Structured Illumination Microscopy) 

wƔϬ�ѬĆd�rŐuESIM wƔϬ�˕ϰbj̠˼w N-SIM S ¦¨³ÍwѬĆ�b�dF 

� N-SIM S ¦¨³Íw˨ɹ¦Þ Û¨qxEŮͦмw͍ͦЋכŽ�ԅВbpָͽЋכŽrbE10 

fps ċâwנլ˨ɹ�ոʬb�bjFÕ�Ãª×wլRǵƂ�ՅԎŃԌȨd�^rWƢҦrt�E

��̫ՁЋtϮƵϪԱ�ˏT�^rWqX��Sut��bjF`�uEָͽЋכŽud�^r

qEȬϠØÛ©E˨ɹÏÞ¶ (2D-SIME3D-SIMETIRF-SIM)EŻՄΓ֜Eh�i�wš�̟Tu

ʋԃqQmjŉȕԦ˷Wäԃut�E¤ÛÄ×uʍcj̠ռtՅԎŃ�ÎÞ§Û��ƢҦrbp

R�dF 
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STEDűŢ�ƙÈƌ�äß:hrJpC�
-Latest Technologies of STED Super-Resolution Microscopy- 

A֬Ũ�Ƌ�

Õ��Ë��Ù¦¨³Í©͎ɳĔй� Õ�Â¤��Û¨ø̴֔͡�

Leica Microsystems, Division of Life Science Research 
�

̩ŉіvÕ�Â¤��Û¨ЯяtTQoD��ʌѹtD��ͶдtDѹҳvſʧ�˓ſ�ԚȬ

c�i�twDԚȬc�i�v²Þ×pP�D“נʌ֫”¦¨³ÍvրƄV̩�֝ԑsԑѶqs

�EհɣDנʌ֫tTQo�DŒϠϝØÞ¥Þנʌ֫�êʐtͲFq̃aQʿӿ֯ДVր�D

“ӸŊ�ÎÞ§Û�”vʓϽѤǑVף՝ИtɦVloQ�EÕ��Ë��Ù¦¨³Í©tTQo

�D¼��Û¶ŒϠϝØÞ¥Þנʌ֫Leica TCS SP8�ÆÞ¨qaiÕ��ϰӉʿӿtǣnYӸŊ

ȱƸ�ÎÞ§Û�¦¨³ÍFALCON׎�ȰфÖ¸�¨�ÐÛsr˽ǻY֯ДaoQ�EĆǍwg

vêU�ՔԜńØÞ¥Þנʌ֫Leica TCS SP8 STED3XtmQoѺćc�E 

Leica TCS SP8 STED3Xwԯȶ˶šˁŪ�ƗϹqaDÈÚ�µÕ�µØÞ¥Þ�¡Þµ͞šqQ

liLeicavŉіŊșʿӿqѻ�ƫ�e�]qt��DόѡŠϹtĥȗasQՔԜń�ȢϷai

ԇҗpP�ESTED3Xpwʈ̽vXYɢ׏pvՔԜńtźSoDXYT�zZ̄Ư}Ϣȴc�STED

ØÞ¥ÞvšŸ�Դ˾c�]qpDԨ̀�ЯяОИt֌aiŢԜҴ�Ӊǘtʉ�]qVƥҴqs

�ESTED3XpwDʈ̽vXȲƯpv50 nmČãvŢԜҴtźSoDZ̄Ưpv130 nmČãvŢ

ԜҴ�ȢϷaoQ�E�iDSTED3XpwDSTEDØÞ¥Þt̃aQÕ�Û·±Ä�մźc�]

qt��DË×°�ÕÞՔԜń�ÎÞ§Û��ƥҴqaiẼSTED 660 nm, 775 nmØÞ¥Þt

��Dʈ̽v҉ӸŊΝ֬ǡtźSoDՑӸŊT�zհՑǺΝ֬יǡvӸŊӐѶt��STED�Î

Þ§Û�tȰʓ�aoQ�E�iD̃STED 775 nmØÞ¥Þ�ϽQ�]qpXYɢ30׏ nmqQR

ŢԜҴ�ȢϷaoQ�E 

ŒϠϝЂń� � � � � � � � �  STED Ђń 

 

 

 

 

 

 

 

 

 

� � � ʌȷѢ׿STAR635P؀vŒϠϝЂńq STED 775׿ nm؀Ђń 
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��� 

B͇̫Пɑ 1 
1 ƃ΢շǹȕָȑдȕТсʱ 

BTomomi Nemoto1 
1 Research Institute for Electronic Science, Hokkaido University  

Two-photon excitation fluorescence laser-scanning microscopy (TPLSM) has become general 
and widespread to the various fields of life sciences in this decade. Especially in the field of 
neuroscience, “in vivo” TPLSM has revealed vital information on neural activity for brain 
function. On the other hand, in the era of “connectomics”, visualizations of morphology and 
activities of numerous neurons in vaster regions in the living brain are required within a short 
period. 

Recently, we have developed we developed novel TPLSM that uses a 1064 nm gain-switched 
laserdiode-based light source with average power above 4 W, pulse width of 7.5-picosecond, 
repetition rate of 10-MHz, and a high-sensitivity photomultiplier tube [1]. It enabled to 
visualize pyramidal neurons in the hippocampal CA1 and in the hippocampal dentate gyrus 
(Fig. 1). In addition, we have tried adaptive optics to compensate spherical aberrations during 
“in vivo” observation of deeper layers in living mouse brain. We then improved the fluorescent 
signals from Layer V pyramidal neurons and the spatial resolution. By utilizing these 
techniques, we next carried out “in vivo” laser ablation of neural fiber at over 500 �m depth 
from the brain surface (Fig. 2). Moreover, we have successfully improved the spatial resolution 
of TPLSM by taking advantages of STED technology [2]. In this presentation, we will discuss 
these improvements and future application on the basis of our recent data.  

[1] R. Kawakami, et al., Biomed. Opt. 
Express, 6 (2015) 891. 
[2] K. Otomo,, et al., Biomed. Opt. Express, 
9 (2018) 2476. 
  

ƥ

ƾǕǓƭƥưƸƥǤǕǘƥǟǕǟǙǥƥǖǍǜǑǛƥǍǎǖǍǝǕǙǘƥǙǒƥǘǑǞǛǍǖƥǒǕǎǑǛƥ

ƥ

ƾǕǓƭƥƯƸƥǤǕǘƥǟǕǟǙǥƥǕǗǍǓǕǘǓƥǙǒƥǏǙǛǝǕǏǍǖƥǍǘǐƥ

ǔǕǚǚǙǏǍǗǚǍǖƥǘǑǞǛǙǘǜƥǕǘƥǍǘǑǜǝǔǑǝǕǢǑǐƥǗǙǞǜǑƥ
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cOm(�$-3ľŌ(vę 
Visualization of cell dynamics using the light of firefly�  

Bՠ΄ԯŊӻ 1 
1 ϯ͘ʸӱѺƨТсʱ½��Î´��×Тсք֝ 

BYoshihiro Ohmiya1 
1 National Institute of Advanced Industrial Science and Technology (AIST) 

 

ѡŅŮ 
�� ɝϮ��w�Ö¦ÐwƻȕҔ�Ö¨µ³Ø¨xͱ�kףWŉ�^r�ŉ��»¢W

Q�^r�ПmpRjF̫́q�ơøԓw̎ĊV�È®×wԓգW˳Ǖd�Wװç϶êuŉ�Ϯ

ϠwԓգWȓǕd�FbVbװŉ�ϮϠwƂȕwȋ��x ��çѡqQ�F��	�ɝË��Ø׬����׭ )#

xĝ�Vw̢ͦƂƨϠWЇŉuVV�mpR�^rװ���
	 ɝÂ�Ä¬Û׭%&('#"�׬xͱ�kף

Wŉ�wx½�³Ö�wfRqQ�^r�уXͫ�pR�Fhbp ���� ɝÂÕÛ¨ăТсҔ´Ò

É׬��+�Â�ÖÛ¦×׬xЇŉϮϠwêuxIŉwѨ׭(#& �+�JrIŉwѨ�Їŉ`f׭%#) !#

�ƂȕƜʍ�ԏȏd�։Ѩ׬×¦Â�ÕÞ« �+�#! (�ŉװJWQ�^r�̈�VubjF�j׭ (

�ϮϠwдȕƣ�jsmp��r �
 çѡuxIÉ�×wΒŭJwÉ�×װ׭ $-&�׬�� çѡux¾

¨²Þ×׬��wƫŮ�ԅşd^rWqX�F́׭)+ *( ̫ăwԴϥ�ֽəuǹXZװ�� çѡʀƈu

x̫́ăТсҔwƫŮW˳ԅ`��FĢTyъùwϘ͗r�R��jЮϱɍāxIÈ®×JrR

SǑœǷuП��jƫӛװ�hbpã̱ҬƍǱxѫҥœw®Û¾�Ձ͟Ԭʸӱ�ǵTjѻӂӪŉ

®Û¾� ��� wЇԅҔqQ�tsװՕVbRՇՊ�՝�^rWqX�F^��qwТсu��E

d~pqxtRWϮϠЇŉwćѭ�wϬԎxհװ�hwćѭ��ŦϰbϮƵϪԱ�̈�Vud�

ТсWհȽbnnQ�F�

� իəEGFPxȬԱrt�®Û¾�ՁrӫƨbѫҥœqЇϪ`f�^rqװȬԱ®Û¾�Ձw

ѫҥœqwȹǕ�ȭƵ��ÎÞ§Û�d�^rװ�jѫҥœw Ca2+� ATP ьwѫҥœ¦�·×

�ƢԇƂd�^rWƢҦrt�ϮƵдȕuֿ˼��j�bjFÈ®×wŉ��jװƪ͜tԎ̸u

ϰR���WװӪŉrϮϠЇŉwչRxװŮҔWŉqŻՄd�wuȬbװʀҔx×¦Â�ÖÛw

֊ƂuĕSƂȕƜʍq�ÎÞ§Û�d�ϑqQ�FӪŉxŻՄŉ�ɴp`Td�y 1 ŠȑØÆ×

q�ŉ�͕şqX�Wװŉ�ɴp�ʋԃWQ�wqŉWȻVtRǥʱwԎ̸xqXtRF�jװ

ѫҥtsxŉˡŀWǀ׍rt�j�֜̎֠w�ÎÞ§Û�uxƬVtRFß˽װϮϠЇŉxƂȕ

ƜʍqQ�wq×¦Â�ÖÛr×¦Â�ÕÞ«WşƨTyŉ�Їd�FbVbtW� 1 ƜʍV�

Ϯ�ş`��ŉx 1 ŉȑċãrʆɰŉqQ�Fjkbŉˡŀtsxǀ׍rt�e֠̎֜װu�j

mp�ÎÞ§Û�ƢҦqQ�FĢTyEÈ®××¦Â�ÕÞ«uȹǕ¦�·×ƂֆŢ�ĉ\�^

rqװѫҥȳǈȜwŽX�֜̎֠u�jmp�ÎÞ§Û�qX�F�jE×¦Â�ÕÞ«տĔȑ

�Ȳōbjѫҥͅ׬ʙʓұЄts׭�ğӽb¹Þ¶Ë�¨wϮĜӵȿք׬Ѝã�Үts׭}и͔

d�yE�ÛwհӰ�˖�ТсtsuŦϰqX�F̫ԪρqxÈ®×��ÌÈ®×wŉqԈZϮ

Ƶw¯�·Ì©Í�ѬĆd�Fƥ

ƥ
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ɉȧȫȧɘɣȸɡȰȌƇȢȠlƊă�ŉƅāƥ

ƥ

○Ȥҷ˻Ʀ 1,2 
1 ǔѓЯя֯ДΜĄϹƄșЯяʸ ҼлѼсșЯяªÛ®Þ 
2 ǔѓЯя֯ДΜĄϹƄșЯяʸ Ŋ֟ȕɑșЯяªÛ®Þ 

○Atsushi Miyawaki1,2 
1 RIKEN Center for Brain Science, 2 RIKEN Center for Advanced Photonics 

 

ѹҳvê�ſWǍ�ϻĝŢȕv˓ſ�մՙasV�D{qDǼΡ�ΠZ�§ÕvҚ�ʢQՓ]

cE�§ÕvǍփ�ĄɑԀ̓pմR�×£¨¦¨³Ív]qpP�EҰz�t׉ΝДĭǋ�ԇЦ

ai�§Õ�έtʷc̗Ds�qU�§ÕVӉŢvъvҚtʷloY��]q�¨®±Âwס

REĆp]gȷǞƄ_�iДĭǋjV̒w]�VǼWUliE�lUQs�v�|�ã\iȊ

qDĎְU�Իʴ_�̺ŐŢt_�oa�RƒֺVPliE�§ÕvǍփVϑvΦש��qs�

ȷ׵vҚqrRֱ�loQ�vUDъvЇs��§ÕvҚvְtrv�Rs interaction VP�v

UE˗׷v̗ċ�ՔSoDĄְwέvƭҳvХvȑ�ϹԜa�RqԨ�oWiE 

� ½���ÎÞ§Û�ʿӿtTQoD׉ΝДĭǋvċ��tΥ՝c�vVӸŊ�ДŊvÄÙÞÃ

pP�EϻĝŢȕvϭȡ֔ĚtÄÙÞÃ�ÕÆ×aѹҳŕtɞao��xDǺЃvŭϔtĖlo

ϻĝŢȕV՜li�Ւli�c�ͦȕ�ƥԕƄpW�EӸŊ�ДŊvϭʙ�ΥUexͦFsʡǧ

�ˈšpW�EÊ¨µ¡»ÍЯяÄÙ§��µ�úFc�tD��Ȣ׀ИsʤƶtTQoDѹҳ

ŕ¦�·×ĕֈѮ�ԡճc�i�vƭ̗ԚξƥҴs¾ÕÎÞ®�r�r�ǯ�cԨ�V֝ԑpP

�EʳFwDѹҳvʐ�mU�i�v¨¾�Ţȕ�֯ДaoQ�È̹qs�vwƥԕŊ�ƱƠ

P�Qw˶šc�®Û¾�ՐpP�Eհɣv֏ĕȕȶŎʿӿvր͸vTU\pDӸŊÝДŊʙ®

Û¾�Ր�ŨϽai¨¾�ŢȕV�c�cΥ՝aoQ�EgRai¨¾�Ţȕ�ΥϽaoDſϬ

vҼpՓ]�ϷՀ�γYDɦYDѹUYDgaoռYD֬YԚ�ЯяvȢ׀�ѺćaiQE�

iDƥԕŊqРûĠϽc�®Û¾�ՐVDHŊqϻƸĝqvРûĠϽI�ɏ�ĄעvДԓU�ϻ

��Dg��vϻϬșИȗǘʤқtֱc�ʳFvϹԜ�ՔSoD�c�c̫ϽtsloQYֆч

�ɦYҡȬao�iQE 

ՔÌ�Ùΐͻֽ�ѽʲaDʌȷѢvâ�§�±µ¢Þ¨®Þv�RtχՒai�D͏хӾ¦�·

×v̇�ˠ\o�ÙË°Ûv§ÐÛ�×tώ�լ�j�aoѹҳvê��×Þ§Û�c�Dg�

s adventurous sփzʐ��kiQqʗREǼţsvwсșvŸ�҈ſƽc�]qqDʢńŸ�

iY�aYc�]qEgao whale watching �ͣa��Rsʐv�q�V serendipitous sДԓ�

ɴWȩe�vjqĭboQ�E 

ƥ ƥ
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�
大Ů	FĴ Ｐ４０

ƌ山	光ŵ Ｐ２７ 大野	尚F Ｐ２

ď井	f也 Ｐ２６ 大原	大[ Ｋ９

東	Év Ｓ３－２ ŷă谷
	Y裕 Ｋ１３

ß本	知子 Ｐ９ 大õ	Ħ乃 Ｐ１０

�
大õ	雄� LS２−３、Ｐ３０

ƒ�	½ �cűŪę、Ｐ２５ 岡	浩�郎 LS２−４、Ｐ５０

Ą谷	裕A Ｐ４３ 岡咲	賢v P1

Ĳ川	良樹 Ｐ４９ 岡ć	ĸ彦 Ｓ４－３

Ĳ川	哲也 Ｐ９ 岡¨	�治 Ｐ４９

Ĳ橋	健一 Ｐ２ 岡田	Û Ｐ４

Ĳ山	ƍş Ｐ４７ 岡田	知子 Ｓ１Ʃ－３

ĲĖ	Ěų Ｐ４６ 岡部	´基 Ｓ３－３、P３５、P４３

ĲĖ	信一 ŸÂŪę 岡本	晃一 Ｐ７

í橋	武 Ｐ１４ �川	和^ Ｐ２０
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�
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田中	睦生 Ｐ４５
の

田之倉	優 S1a－２ 野田	尚宏 Ｐ１９

田村	康 Ｓ３－５ 野々村	賢一 Ｐ２０

つ は

津田	栄 Ｐ２７ 萩原	雄樹 Ｐ２６

土屋	章一 Ｐ２５ 萩原	芙美子 Ｐ３８

て
橋本	研志 P１４、Ｐ２６、P４０

出村	茉莉子 Ｐ２ 橋本	香保子 Ｐ４２

寺林	杏理 Ｐ６ 長谷川	明洋 Ｐ３３

照井	翔 Ｐ２２ 長谷川	実咲 Ｐ１４

と
長谷部	光泰 Ｐ３６

戸井	基道 Ｐ２７ 服部	香里 Ｐ４８

東ヶ崎	健 Ｐ４６ 服部	淳彦 Ｐ２３

土岐	精一 Ｐ２０ 花俣	繁 Ｐ２０

徳永	正之 Ｓ４－２ 馬場	嘉信 Ｐ９、P２４

利岡	文美 Ｐ２５ 濱	裕 P1

豊田	晴義 Ｐ３ 濵口	正悟 Ｐ１０

な
原田	雅史 Ｓ４－４

永井	健治 Ｓ２－４

長崎	晃 Ｐ３２  
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)
7�	Ľ� Ｋ２

ķ井	­一 Ｐ２９ �代	大Ŵ LS2-1

ķ井	Ĕ LS2-2 �本	¦史 Ｓ３－４

ķ田	大治 Ｐ４８ �本	大Ŵ Ｐ２６

ķ永	Is Ｐ２０ �脇	Î史 Ｋ１４、P１

ķ山	Ŏ Ｐ１１
-

Ţ井	裕紀 Ｐ４９ �T	理Ł Ｐ３８

Ţ村	章子 Ｐ２８ 村田	ƈ Ｐ３６

Ţŕ	Ü S1ƨ－３ 村田	香Ň Ｐ７

ő津	高志 Ｋ５、S３−３、P２５、P３５、P４３
.

n澤	直子 Ｓ４－２ Ā内	Ê P1

*
õL	俊紀 Ｐ４０

Ö	雄高 Ｐ４３ �島	健 P５

�田	Ōp LS２−４、Ｐ５０ õ田	雅� Ｐ１９

�	雄一郎 Ｐ１３ õ本	康° Ｐ２

本多	�明 Ｐ３５
/

+
İâ	宏和 S1a－１、P５

松井	Į優 Ｐ２２ 谷中	]子 S1a－１

松井		裕史 Ｐ１８ ïć		Įě Ｐ１８

松Ģ	Ķ子 Ｐ４６ 山口	É実 S1a－１

松田	i志 Ｐ２９ 山田	x文 Ｐ４５

松村	義ƈ Ｐ２、P６ 山中	ƙ LS２−４、Ｐ５０

松山	哲也 Ｐ７ 山本	é�郎 Ｐ２１

;山	雄介 Ｐ２３ 山本	l子 LS2-2

;山	一雄 Ｐ３１、P３８
0

み
ė川	h S２−２、Ｐ９、P２４

7�	和´ Ｐ２７、P２８ 由井	宏治 Ｐ４０

7�	�代 Ｐ２８
1

ā«	ī志樹 Ｐ２４ q田	Ó­ Ｐ５

ā本	á Ｐ３９ q田	ŝ Ｐ４４
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ľ田	Į由 Ｐ８ P

Ƒ田	和子 LS2-2 Rawin Poonperm Ｐ２９

2 R

æ	Ɨ明 Ｐ３９ Elisenda Rodriguez Ｐ４

4 S

和田	健p Ｐ７ Dasa Siva Ｐ３１

ĖŶ	大ŵ P５ Peter T.C. So Ｐ３

 Mriganka Sur Ｐ４

B W

Archana Bajpai Ｐ３４ I-Hsuan Wang Ｐ１１

Benjamin B. Bartelle Ｐ４ X

 Vincent Breton-ProvencherＰ４ Yi Xue Ｐ３

E

John T. Elliott Ｐ１７

F

Brent French Ｐ３１

G

Jingchi Gao  Ｐ１３

H

Michael Halter Ｐ１７

J

Alan Jasanoff Ｐ４

Unga Johan Ｐ３８

K

Kimberly Kelly Ｐ３１

Alexander Klibanov Ｐ３１

L

Jiyoung J. Lee Ｐ４

Nan Li Ｐ４

Tiago JS Lopes Ｐ１１

M

James Melican Ｐ４

N

Gabriele Neumann Ｐ１１

Kien Xuan NGO Ｓ１Ʃ－２
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日本バイオイメージング学会

一般会計

収入 支出

2016年より繰越 4,663,788 バイオイメージング印刷費 214,110

利息 11 ジャパンメディカル英文校正 38,914

会費 991,000 通信・郵送費 91,278

第25回学術集会余剰金 577,843 謝金・人件費 19,800

懇親会費 63,000 男女共同参画 7,000

許諾抄録利用料 2,160 奨励賞 100,000

国際学会参加費 88,000 会議費 122,160

収入計 6,385,802 振込手数料 6,480

学術集会準備金 300,000

交通宿泊費 112,720

過払い会費返金 6,000

HP作成維持費 629,300

雑費 112,095

小計 1,759,857

2018年度への繰越 4,625,945

 支出計 6,385,802

特別会計

収入 支出

　2016年度より繰越 5,000,000 　国際学会準備金 709,331

　2018年度への繰越 4,290,669

収入計 5,000,000 支出計 5,000,000

監査　　　　 2018年 　　 月　　　 日

　　　　　　　 監事　川西  　徹　印
　　　　　　　 監事　大幡  久之  印

　会長　　      　船津　高志　印

　理事(財務担当） 太田　善浩　印

2017年度決算書 (2017年1月1日～2017年12月31日）
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一般会計

収入 支出

　 繰り越し 4,626,337   バイオイメージング印刷費 250,000 広報

   会費 991,000 　Bioimages アップロード費 300,000 広報

　ホームページ管理費 100,000 広報

　謝金・人件費 150,000 庶務、会計

　英文校閲費 80,000 編集

収入計 5,617,337 　会議費 120,000 庶務

　通信・郵送費 100,000 庶務、会計

　奨励賞･研究助成 100,000 賞選考

　男女共同参画（分担金 他） 84,000 男女共同・国際

　学術集会準備金 300,000 集会

　　　　　　　　　　　　雑費 30,000 庶務・会計

　予備費 4,003,337

支出計 5,617,337

特別会計

収入 支出

　繰り越し 4,290,237 　2020年度への繰越 3,290,237

　国際学会準備金 1,000,000

収入計 4,290,237

支出計 4,290,237

2019年度予算案(2019年1月1日～2019年12月31日）
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ָԜ׾042-676-5498׽FAX042-676-5863׽ 
E-mail: office@j-bioimaging.org 

URL: http://j-bioimaging.org/ 
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蛍光顕微鏡用　品質管理ツール

簡単にデータを記録、共有可能疑いの排除 取り扱いが容易

Daybook 品質管理システム は、極めて安定性に優れた検査用ハードウェアと非常に効率的な画像処理ソフトウェアを
組み合わせたもので、蛍光顕微鏡向けの迅速で信頼性の高い品質管理ソリューションを提供します。

ハードウェア ソフトウェア

信頼性の高い検査結果を提供します。
異常検出時には推定要因に素早くアクセ
スし、回復させます。

データを自動で記録し、選択した専用フォ
ルダーに保存します。データは共通の
フォーマットで保存されます。

消耗部品等を新たに購入する必要はありま
せん。
通常の光学部品と同じで冷蔵不要で、保管、
取り扱いが容易です。

〒101-0052 東京都千代田区神田小川町1 - 1
TEL：03-3258-1238（代）FAX：03-3258-5689 
URL：www.klv.co.jp  E-mail：toiawase@klv.co.jp

●記載内容は、改良のため予告なく変更する場合がございますので、ご了承ください。 

お問い合わせ

毎日使っている蛍光顕微鏡、正しく校正して
いますか？アルゴスライドは取り扱いが簡単
で3年以上安定してご使用頂けます。
従来方式の蛍光ビーズや蛍光板では不可能
だった、照明の均一性、強度応答性、スペ
クトル応答性など、一度に複数の項目を管
理することが出来ます。



Super resolution STED microscopes 
from its inventors
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超解像顕微鏡  解像度評価ツール

〒182-0022 東京都調布市国領町2-5-15 コクティー3F スモールオフィス
株式会社 ナノシード
info@nanoxeed.co.jp 03-4405-3913https：//nanoxeed.co.jp/

ナノルーラー

各種ラインナップあり、カスタム対応も可能です。（幅、蛍光色素）
（幅：40nm、ATTO655） （幅：90nm）

DNA-Paint ナノルーラー
3つのスポットを持つタイプです。

GATTA-STED 90R ナノルーラー

製品の詳しい情報はホームページ、又はお気軽にご連絡ください。製品の詳しい情報はホームページ、又はお気軽にご連絡ください。ナノシード 検索

DNA折り紙技術により製造された「ナノルーラー」は
2点の蛍光色素が一定の幅（6～350nm）で発光します。
ナノルーラーは、ドイツGATTAquant社が開発しました。

◎超解像顕微鏡の性能確認
◎均一サンプルによる顕微鏡の性能比較
◎トラブルシューティング

対象顕微鏡

・SIM/STED／共焦点顕微鏡・STORM／DNA-PAINT

SIM （90～160nm） STED （50～120nm） Confocal （270～350mm） DNA-PAINT （40～80mm）

画像例







：&68#&69�\RNRJDZD�FR�MS
：KWWSV���ZZZ�\RNRJDZD�FR�MS�VROXWLRQV�SURGXFWV�SODWIRUPV�OLIH�VFLHQFH�

横河電機株式会社 ライフイノベーション事業本部 バイオソリューションセンター

アプリケーション例：
1*���細胞の成長円錐

画像ご提供：
産業技術総合研究所 バイオメディカル研究部門 加藤薫先生

アプリケーション例：
ミトコンドリアのリアルタイムライブセルイメージング���)36�

画像ご提供：
産業技術総合研究所 バイオメディカル研究部門 加藤薫先生

●お問い合わせ先

Y
約���QP※の;<分解能

超解像ライブセルイメージングに最適
&68の特長である高速リアルタイムイメージングを、超解像でも
行うことが可能です。さらに、退色・光毒性を抑えたライブセル
イメージングが可能です。

スピニングディスク共焦点をベースにした超解像技術で光学的に
約���倍分解能が向上しました。さらにデコンボリューションを
行うことで、最終的に光学限界の約�倍の分解能を実現します。
※：デコンボリューションを含めた場合の参考値

6R5D超解像の原理
通常の共焦点顕微鏡の結像関係は、照明系の36)（点像分布関数）
と検出系の36)との積で表されます。ピンホールの光軸中心から'
の位置の結像を考察しますと、図のように照明系の36)と検出系の
36)の積となり、光軸中心から'��の位置情報を中心として伝達さ
れていることが分かります。これはすなわち'��の位置の情報がピ
ンホール上では'に拡大されていることと同等になります。これを
補正するために、マイクロレンズを用いてピンホールに投影される
個々の焦点を１�２に光学的に縮小することにより、理想的な結像
関係となります。
この場合の分解能は、ピンホールを無限小に小さくした場合の理想
的な共焦点顕微鏡とほぼ等しくなり、通常の共焦点顕微鏡の約���
倍の向上が見込めます。
しかも明るく、高速で、細胞にやさしい&68の特徴はそのまま維持
されます。

����� ����������〒���������石川県金沢市北陽台���
(�PDLO
:HEVLWH

+LJK�VSHHG�6XSHU�UHVROXWLRQ�&RQIRFDO�6FDQQHU

&RQIRFDO 6FDQQHU 8QLW
6XSHU�UHVROXWLRQ�YLD�RSWLFDO�UH�DVVLJQPHQW

結像

'
'

'��

ピンホール
面

試料面対物
レンズ

点光源

：有効 36)

'��

マイクロレンズ

'��'

結像

点光源

:HEVLWH







粒子や結晶の構造解析・測定に最適！
画像解析ソフトウェアMIPAR

レシピを設定して顕微鏡画像から抽出した各オブジェクトを測定

MIPAR（マイパー）はマウスで簡単に操作できるプログラムいらずの画像解析ソフトウェアです。
比類なき検出能力と測定機能を有しており、粒子解析（粒径分布、粒子数、粒子面積）をはじめ
金属材料、鉱物、医薬、生命科学などの様々な分野にご利用頂けます。

シャーレ画像から直接オブジェクトを抽出/測定

同じレシピ条件で、細胞の回復を時系列に検出した例

3DオプションでFIB-SEM積層画像を構築

操作方法や見積りの
お問い合わせはこちらまで！　⇒

＜MIPARの主な機能＞
①メニュー操作だけで、セグメント分割、パターン
認識、エッジ抽出、セルのカウントなど、様々な
検出が行えます。
②レシピ（画像検出設定、測定設定）を自由に
作成・保存・編集でき、複数の画像処理に
利用できます。
③バッチ機能にて、同じレシピで多数の画像を
一括処理できます。
④検出した細胞や粒子の各種測定（面積など）を
行い、CSV/TXTファイルで出力します。

WindowsOS（64bit）及びMacに対応　　永年/年間ライセンスから選択可
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