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Novel application of light-absorbing proteins 
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Light-absorbing proteins can be used to control the cellular behavior with light. They are mostly 
used for stimulation and inhibition of the nerve spikes. Besides the “switching” of excitable cells, 
light-absorbing proteins could also drive the energy-consuming processes inside the cell. We are 
developing novel photoactive systems by featuring functionally modified light-absorbing proteins.

http://altair.sci.hokudai.ac.jp/infana/ 
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Organisms express light-absorbing proteins to utilize sunlight for cellular metabolic processes. 
Rhodopsins are the most ubiquitous light-absorbing proteins and have diverse functions, such as 
photosensors, ion pumps, and ion channels. We are analyzing their essential mechanisms for light-
energy utilization and functional differentiation. Our goal is to develop the novel photoactive 
proteins applicable to environmental and medical problems. 

Elucidation of the light-energy conversion mechanism of
light-absorbing proteins 
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Proteins play fundamental roles for cellular and therefore life activities in all living organisms on earth. Our research interests are to 

understand how the proteins make their own structures, how the structures change over time, and how the structural dynamics leads

individual protein functions. We are also conducting the collaborative researches on the industrial applications of the proteins. 
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Understanding the Molecular Mechanism of 
Light-Absorbing Proteins and Engineering 
Novel Functions
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105১॑৷ःञঽேඊႵঢ়৴ॱথঃॡସ
ঌউॳॻभয়৬ଡୗੰෲधਃચੰෲ
6WUXFWXUDO�DQG�IXQFWLRQDO�DQDO\VLV�RI�LQQDWH�LPPXQLW\�UHODWHG�
SHSWLGHV�DQG�SURWHLQV�E\�105

ঽேඊႵमে੟ऋ಍༳ृक़ॖঝ५ऩनभ౮੟
ऊैে৬॑ଆ౪घॊ੠पؚਈੂप௮ऎ੎ਏऩ
லੌादँॊ؛ಿ༳ঌউॳॻम಍༳ؚ॑Ⴭ୊
ശऩनभওढ़ॽ६঒पेॉઉமవொघॊ౤৕
दँॉؚ१ॖॺढ़ॖথमඊႵ಍ཝप౮੟षभ
వொ॑੐ഥघॊ૽સ॑૿अ105؛১ಉपेॉ
ী৕भয়৬ଡୗ॑৥ैऊपखؚऒोैभ౤৕
भਃચभੰ৥॑ਤीॊऒधदؚ൉ఇऩनषभ
ૢ৷ऋ਋ୄऔोॊ؛

,QQDWH LPPXQLW\ LV RQH RI LPSRUWDQW PHFKDQLVPV WR SURWHFW OLYLQJ RUJDQLVPV IURP EDFWHULD DQG
YLUXVHV� $QWLEDFWHULDO SHSWLGHV DWWDFN EDFWHULD GLUHFWO\ E\ PDLQO\ PHPEUDQH GHVWUXFWLRQ PHFKDQLVP�
DQG F\WRNLQHV SOD\ D UROH LQ GLUHFWLQJ LPPXQH FHOOV WR DWWDFN IRUHLJQ ERGLHV� %\ HOXFLGDWLQJ WKH
WKUHH�GLPHQVLRQDO VWUXFWXUH RI WKH WKHVH PROHFXOHV E\ 105 PHWKRG ZLOO OHDG WR WKH IXWXUH
DSSOLFDWLRQ WR GUXJ GLVFRYHU\�

KWWS���DOWDLU�VFL�KRNXGDL�DF�MS�J��

৶৾৖�ಀை �మ
6FKRRO�RI�6FLHQFH��%XLOGLQJ�1R�����)

ॱথঃॡସभৗૠেਓૼ୒भ৫৅ध
जभૢ৷

఩஫৕ੌఌइपेॊॱথঃॡସभেਓૼ୒म
ॱথঃॡସभਃચृଡୗৼঢ়भੰ৥ऩनभଢ଼
஢भ੦ೕधऩॊटऐदऩऎؚ൉ఇृਓ঵षभ
ૢ৷ऋ਋ୄऔोॊᐨஜସभপ୤েਓૼ୒धख
थु੎ਏਙऋৈः؛೑رमؚয়৬ଡୗ஄ਛप
ঢ়घॊॱথঃॡସఐ৾৓ऩੴৄ॑੦पؚ୓ৗ
৓ऩॱথঃॡସেਓૼ୒भ৫৅॑ਤीॊधध
ुपؚजभૼ୒भ૚ரਓ঵षभૢ৷ଢ଼஢॑ਤ
ीथःॊ؛

+HWHURORJRXV SURWHLQ SURGXFWLRQ LV LPSRUWDQW IRU ERWK EDVLF VWXGLHV OLNH VWUXFWXUDO ELRORJ\ DQG
SUDFWLFDO DSSOLFDWLRQV� :H DUH GHYHORSLQJ QHZ WHFKQRORJLHV IRU SURWHLQ SURGXFWLRQ XVLQJ EDFWHULDO
FHOOV DQG GHYHORSLQJ WKH DSSOLFDWLRQ RI SURWHLQV LQ YDULRXV LQGXVWULHV IURP WKH YLHZ SRLQW RI SURWHLQ
VFLHQFH ILHOGV�

'HYHORSPHQW�RI�QRYHO�SURGXFWLRQ�WHFKQRORJLHV�IRU�SURWHLQ�DQG�
WKHLU�DSSOLFDWLRQ

੔ഈে୵ఐ৾ଢ଼஢੹੔ഈে୵ఐ৾ଢ଼஢੹
ᐨஜସఐ৾ଢ଼஢஼ᐨஜସఐ৾ଢ଼஢஼ᐨஜସఐ৾ଢ଼஢஼

ઇ౸ઇ౸� ৼ૕ৼ૕ ඈ೨ඈ೨

/DERUDWRU\ RI 3URWHLQ 6FLHQFH )DF/DERUDWRU\�RI�3URWHLQ�6FLHQFH��)DFXOW\ RI $GYDQFHG /LIH 6FLHQFHXOW\�RI�$GYDQFHG�/LIH�6FLHQFH

7RPR\DVX�$,=$:$��3URIHVVRU�R R\DVX � R HVVR77

ॱথঃॡସ॑੿ॉ ৹स ඝॊॱথঃॡସ॑੿ॉ؞৹स؞ඝॊॱথঃॡସ॑੿ॉ؞৹स؞ඝॊ
ॱথঃॡସमളහऩয়৬ଡୗ॑஄ਛघॊऒधदী৕ਃ༊धखथ௮ऌ ে୵ણ৿प૑ਏऩॱথঃॡସमളහऩয়৬ଡୗ॑஄ਛघॊऒधदী৕ਃ༊धखथ௮ऌؚে୵ણ৿प૑ਏऩ
ँैॅॊலহ॑घॊ؛ਠ૔ؚ।ঀ঒উট४ख़ॡॺपेॉ੗ऎभॱথঃॡସभਝੑ௕ऋ৥উँैॅॊலহ॑घॊ؛ਠ૔ؚ।ঀ঒উট४ख़ॡॺपेॉ੗ऎभॱথঃॡସभਝੑ௕ऋ৥ँैॅॊலহ॑घॊ؛ਠ૔ؚ।ঀ঒উট४ख़ॡॺपेॉ੗ऎभॱথঃॡସभਝੑ௕ऋ৥
ैऊपऩढथःॊऋ ऒभਝੑ௕ऊैਫखःଡୗऋ஄ਛऔो ਃચ॑৅มघॊலੌापैऊपऩढथःॊऋؚऒभਝੑ௕ऊैਫखःଡୗऋ஄ਛऔोؚਃચ॑৅มघॊலੌाप
म౞ੴभਡऋ੗ऎଋऔोथःॊ؛೑رमؚ఩஫৕ੵ৾पेॊॱথঃॡସभপ୤েਓૼ୒म౞ੴभਡऋ੗ऎଋऔोथःॊ؛೑رमؚ఩஫৕ੵ৾पेॊॱথঃॡସभপ୤েਓૼ୒
ृী৕ଡୗ॑৹सॊऒधऋলਟॊ105১ಉ॑ฌઞखथ ஘رऩে੟भॱথঃॡସभଢ଼ृী৕ଡୗ॑৹सॊऒधऋলਟॊ105১ಉ॑ฌઞखथؚ஘رऩে੟भॱথঃॡସभଢ଼
஢॑ਤीथःॊ؛ॱথঃॡସभଡୗृਃચ॑ঽ૓ঽ૔पඝॊऒध॑஢ாभ৯ఏधखणणؚ஢॑ਤीथःॊ؛ॱথঃॡସभଡୗृਃચ॑ঽ૓ঽ૔पඝॊऒध॑஢ாभ৯ఏधखणणؚ
ઁःী৙भଢ଼஢঻ध৴௚ख ॱথঃॡସ॑ୢఇृਓ঵षधૢ৷घॊଢ଼஢ुன৫खथःॊઁःী৙भଢ଼஢঻ध৴௚खؚॱথঃॡସ॑ୢఇृਓ঵षधૢ৷घॊଢ଼஢ुன৫खथःॊ؛
$IWHU FRUUHFWO\ IROGLQJ LQWR VSHFLILF WKUHH�GLPHQVLRQDO VWUXFWXUHV� SURWHLQV H[HUW KLJK DELOLWLHV� :H DUH LQYHVWLJDWLQJ WKHLU PHFKDQLVPV

RQ WKH VWUXFWXUH IRUPDWLRQ DQG IXQFWLRQDO H[SUHVVLRQ E\ XVLQJ WKH PROHFXODU ELRORJ\ DQG 105 VSHFWURVFRSLF WHFKQLTXHV :H DUH DOVRRQ WKH VWUXFWXUH IRUPDWLRQ DQG IXQFWLRQDO H[SUHVVLRQ E\ XVLQJ WKH PROHFXODU ELRORJ\ DQG 105 VSHFWURVFRSLF WHFKQLTXHV� :H DUH DOVR

FRQGXFWLQJ WKH FROODERUDWLYH UHVHDUFKHV RQ WKH LQGXVWULDO DSSOLFDWLRQV RI SURWHLQV�FRQGXFWLQJ WKH FROODERUDWLYH UHVHDUFKHV RQ WKH LQGXVWULDO DSSOLFDWLRQV RI SURWHLQV�

ৗञऩৗञऩৗञऩৗञऩৗञऩॱথঃॡସभ൉ਛঃॱথঃॡସभ൉ਛॱথঃॡସभ൉ਛॱথঃॡସभ൉ਛॱথঃॡସभ൉ਛष਱ऐञරਅष਱ऐञරਅष਱ऐञරਅष਱ऐञරਅष਱ऐञරਅ
&K OO W&K OO W&KDOOHQJH WR&KDOOHQJH�WR�& WL I 1 3 W L& WL I 1 3 W L&UHDWLRQ RI 1HZ 3URWHLQV&UHDWLRQ�RI�1HZ�3URWHLQV
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ਘᒃਙ؞ඵౕૢ௦ਙଡୗ౦॑ંघ
੸ী৕Ⴭஅથ।ঝभ൉ଲ

೭ृ௣དभ௉৥द౦Ἕचऩः৅౦मؚ౦ಞद
मऩऎजभ๶಍ऩଡୗप૓ਟघॊَଡୗ౦ُ
दँॊ؛ऒभঽேभ৅౦ਉ৶पኼःؚಉ৑࿒
पధ॒ट঳ກଦ਱ছওছ੸ী৕Ⴭ॑થघॊଡ
ୗ౦।ঝभ൉ଲपਛ඘खञ؛ఢ਋৓ऩছওছ
ଡୗमؚইज़ॺॽॵॡ੥အधखथ௉৥ऩඵౕ
ૢ௦ਙଡୗ౦॑ुञैघभाऩैङؚ।ঝभ
প૗஄ৎप໱ཇ৓प୊ശऔोॊऒधद।ঝप
ਘᒃਙ॑ुञैखथःॊ؛

7RXJK�DQG�FRORUIXO�K\GURJHOV�EDVHG�RQ�ODPHOODU�ELOD\HUV�DV�
UHYHUVLEOH VDFULILFLDO�ERQGV

ਘᒃਙ؞ঽഞఊ୮ਙ॑થघॊ
૏ਙॖड़থਙ।ঝभ൉ଲ
7RXJK�DQG�VHOI�KHDOLQJ�K\GURJHOV�IURP�SRO\DPSKRO\WHV EDVHG�RQ�
LRQLF�ERQGV�DV�UHYHUVLEOH�VDFULILFLDO�ERQGV

ढ़ॳड़থध॔ॽड़থभছথॲ঒ુ੎়पेॉؚ
ਘᒃऊण౥৸ऩঽഞఊ୮ਙ॑થघॊ૏ਙॖड़
থਙ।ঝभ൉ଲपਛ඘खञ؛ম।ঝ৔৖पम
஘رऩ੥়ਘ২॑થघॊএজॖड़থ॥থউ
ঞॵॡ५ऋோ૔खथउॉؚਘः੥়म઄ె୲
৓ऩཱଶਡधखथ।ঝभଡୗ਍৒ਙपఞଖखؚ
ൠः੥়म૭ಗ৓ऩཱଶਡधखथ।ঝभਘᒃ
ਙؚঽഞఊ୮ਙपఞଖखथःॊ؛

7KH EULOOLDQW� LULGHVFHQW FRORUV VHHQ RQ LQVHFWV DQG ELUG IHDWKHUV DUH RIWHQ WKH UHVXOW RI KLHUDUFKLFDO
VWUXFWXUHV� ,QVSLUHG E\ QDWXUH� DQLVRWURSLF K\GURJHOV ZLWK D SHUIHFW �' SKRWRQLF FU\VWDO VWUXFWXUH
EDVHG RQ WKH XQLD[LDO DOLJQPHQW RI ODPHOODU ELOD\HUV ZDV FUHDWHG� 7KH VLQJOH�GRPDLQ ODPHOODU
ELOD\HU QRW RQO\ GLIIUDFWV OLJKW EXW DOVR VHUYHV DV D UHYHUVLEOH VDFULILFLDO ERQG WKDW GLVVRFLDWHV XSRQ
GHIRUPDWLRQ� UHVXOWLQJ LQ SURSHUWLHV VXFK DV KLJK VWUHQJWK DQG IDWLJXH UHVLVWDQFH�

&DWLRQ$QLRQ :HDN�ERQGV 6WURQJ�ERQGV 3RO\PHU�VWUDQG

:H GHYHORSHG D WRXJK DQG VHOI�KHDOLQJ K\GURJHO IURP SRO\DPSKRO\WHV� ZKHUH HDFK SRO\PHU FKDLQ
LV WRSRORJLFDOO\ HQWDQJOHG DQG SRVVHVVHV ERWK RSSRVLWHO\ FKDUJHG LRQLF JURXSV UDQGRPO\
GLVWULEXWHG DORQJ WKH FKDLQ EDFNERQH� 7KH FKDUJHG JURXSV IRUP PXOWLSOH LRQLF ERQGV RI LQWUD� DQG
LQWHU�FKDLQV ZLWK VWUHQJWK GLVWULEXWLRQ� 7KH VWURQJ ERQGV VHUYH DV SHUPDQHQW FURVVOLQNV� LPSDUWLQJ
HODVWLFLW\� ZKLOH WKH ZHDN ERQGV VHUYH DV UHYHUVLEOH VDFULILFLDO ERQGV WR GLVVLSDWH HQHUJ\ IRU
WRXJKHQLQJ� DQG HQDEOH WKH VHOI�KHDOLQJ EHKDYLRU�

ਨय़কথঃ५੕়ଢ଼஢༠�ಀைقઃ਼৻੟ସে୵ఐ৾ଢ଼஢༠ك�మ
)URQWLHU�5HVHDUFK�&HQWHU�IRU�$GYDQFHG�0DWHULDO�DQG�/LIH�6FLHQFH��)

KWWS���DOWDLU�VFL�KRNXGDL�DF�MS�J��LQGH[�KWPO

੔ഈে୵ఐ৾ଢ଼஢੹
९ইॺ٭क़ख़ॵॺঐॱشଢ଼஢஼

ઇ౸ 㾘 ໐ḹ
ઇ౸ హਆ ේౘ
ၳઇ౸ রਣ མ
્ભၳઇ౸ ৙ر৛ ௼ষ
ஃઇ ӄӢӊҸӝwһӡҼӢ

/DERUDWRU\�RI 6RIW�	 :HW�0DWWHU��)DFXOW\�RI�$GYDQFHG�/LIH�6FLHQFH

-LDQ�3LQJ�*21*��3URIHVVRU

7DND\XNL�.852.$:$��3URIHVVRU77

7DVXNX77 1$.$-,0$��$VVRFLDWH�3URIHVVRU

7DND\XNL�1212<$0$��$VVRFLDWH�3URIHVVRU77

'DQLHO�5��.,1*��$VVLVWDQW�3URIHVVRU

َ໱ཇ੥়ਉ৶ُपेॊؚਘᒃ؞ঽഞఊ୮ਙ।ঝभ൉ଲ
९ইॺ٭क़ख़ॵॺऩ।ঝमে৬ໞੌ௶पథ๚खञਙସ॑થख્ؚपংॖड़ୢ؞௜ૢ৷ऋ਋ୄऔ
ोथःॊ؛೑رमؚ੗஘ऩ૭ಗ৓੥়॑।ঝরप଑োघॊधःअَ໱ཇ੥়ਉ৶ُपेॉؚଡो ೑ म ੗஘ऩ ಗ৓੥়॑। র ଑োघ ध َ໱ཇ੥়ਉ৶ ेॉ ଡ
ୗ૓ਟभਘᒃਙध৲৾ர૓ਟभਃચਙ॑ಡच੅ण॔ॡॸॕঈॖঁ؞ॻট।ঝ়॑ਛखؚ੦ຊऊୗ૓ਟ ਘᒃਙध৲৾ர૓ਟ ਃચਙ॑ಡ ੅ ॡ ঈ ॖॻ । ়॑ਛ ੦ຊऊ
ैૢ৷ऽदभ்ઁःଢ଼஢॑ষअૢै؛৷ऽ ்ઁ ଢ଼஢॑ষ
+\GURJH+ G OV�EHDU�VRPH�VLPLODULWLHV�WR�ELRORJLFDO�WLVVXHV��IRU�H[DPSOH�WKHLU�VRIW�DQG�K\GUDWHG�IRUP��DQG�KHQFH�KDYH�EHHQ�LQYHVWLO E L LO LWL W EL O L O WL JDWHG�DV�V\QWKHWLF�

HTXLYDOHQWV�IRU�XVH�LQ�ELRORJLFDO�ILHOGV��2XU�VWUDWHJ\�LV�WR�GHVLJQ�WRXJK�DQG�VHOI�KHDII OLQJ�K\GURJHOV�ZLWK�PXOWLSOH�IXQFWLRQDOLWLHV WR�EURDGHQ�WKHLU�

DSSOLFDWLRQV��7KH�SULQFLSOH�IRU�GHVLJQLQJ�WRXJK�DQG�VHOI�KHDII OLQJ�K\GURJHOV�LV�WR�LQFRUSRUDWH�UHYHUVLEOH�VDFULILFLDO�ERQGV��K\GURJHQ�ERQGV��LRQLF

ERQGV��ʌ�ʌ LQWHUDFWLRQV��DQG�RU�K\GURSKRELF�LQWHUDFWLRQV��LQWR�WKH�SRO\PHU�QHWZRUNV��7KHVH�ERQGV�FDQ�UHYHUVLEO\�EUHDN�DQG�UH�IRUP WR�GLVVLSDWH�

HQHUJ\��UHVXOWLQJ�LQ�PDWHULDOV�ZKLFK�SRVVHVV�WRXJK�DQG�VHOI�KHDII OLQJ�SURSHUWLHV�

ে৬ੌ௶भਃચ॑த௭खञ
॔ॡॸॕঈॖঁ؞ॻট।ঝभ൉ଲ
&UHDWLQJ $FWLYH�+\GURJHOV +DYLQJ�6RIW�
7LVVXH�/LNH�)XQFWLRQV
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॔ॡॸॕঈ؞९ইॺঐॱشपेॊ
୓ৗ৓ਃચ౫મभ൉ଲ

ওথংشपेॊশফभ९ইॺঐॱش੦ຊଢ଼஢
॑ຊधखथؚ୓ৗ৓੟ਙ؞ਃચਙ॑થघॊ९
ইॺঐॱشभ৫৅॑ষअ؛୻इयؚৈী৕ำ
भॲॖॼ঑ॡ५॑మಽ৓प਑౪घॊऒधदؚ
ઁःఢణਯ୩ୠपउःथग़ॿঝॠ॑ش஍ટ৓
पങဆघॊਘᒃ౫મ॑৫৅घॊ؛ऽञఢ೧भ
୭୆प়ॎचथ૚ர੟ਙ॑ঽഞਈి৲घॊ॔
ॡॸॕঈ؞९ইॺঐॱ॑شৰਠखؚ༄৲खऩ
ःଡୗ౫મؚ୭୆ੲਾ॑౦दંघ७থ१شऩ
नधखथ঺ভदણ৷घॊ؛

Through fundamental studies of soft matter, we aim to develop materials with advanced properties
and functions. Through studying individual chain dynamics, we hope to create materials which can 
dissipated energy broadly. Furthermore, recent research has lead us to focus on “active materials”
which can undergo functional changes or mechanical recovery. These materials will play an
important role in future research.

Advanced Materials and Functions from Soft Matter

ে৬ਃચਙ९ইॺঐॱشपेॊ�
୓ৗ৓ୢ௜౫મभ൉ଲ�
Medical Applications and Devices from Soft Matter

Ⴡ೑ृഠ৲पेॊে৬ੌ௶षभॲওش४मؚ
ৈೡ৲঺ভपउऐॊপऌऩ঺ভ৓ਖ਻दँॉؚ
୻इयᶶृঢ়තभ௤ംपৌघॊಢ਋৑ऊण஍
ટ৓ऩ੘௜म౞टৰਠखथःऩः؛೑رमؚ
ে৬ध৹ਮ؞ৌਵघॊ୓ৗ৓९ইॺঐॱشप
ेढथমਖ਻भੰৠ॑৯੐घ؛୻इयؚ෗भ
ਛীदँॊঁॖॻটय़३॔ঃॱॖॺ॑਀એ੺
ວपથघॊ।ঝमؚে৬भ෗஄ਛ॑യਤऔच
थ෗ध঳৬৲घॊચৡ॑થखؚে৬ి়ਙয
ੵᶶؚযੵໞ෗ऩनधखथઁऎਹ৷दऌॊ؛�

Damage to load-bearing biological tissues is a major concern in society, especially amongst the 
elderly. Current ligament and tendon replacement surgeries are painful and suffer from long 
recovery processes. A primary area of focus is on understanding how to bond hydrogels directly to 
bone. Through the creation of hydroxyapatite and hydrogel composite materials, we have proven 
that it is possible to bind gels to solid surfaces. This should enable the use of cutting edge soft 
materials in biological applications. 

ਨय़কথঃ५੕়ଢ଼஢༠�ಀைقઃ਼৻੟ସে୵ఐ৾ଢ଼஢༠ك�మ�
Frontier Research Center for Advanced Material and Life Science 2F
㻌https://gi-core.oia.hokudai.ac.jp/gss/

gong@sci.hokudai.ac.jp

਼ੀभଢ଼஢঻ऋૐअ
९ইॺঐॱشभෆฐ৓ଢ଼஢ುਡ

ฑໞदखऩृऊऩؚে৬पథ๚खञ੟ସ௺َ९ইॺঐॱُشभଢ଼஢मؚऒोऊैभ
౫મఐ৾पउऐॊਈ੎ਏী৙दँॊ؛९ইॺঐॱॢشটشংঝ५ॸش३ঙথम਼ؚ
ੀभ঳૴ଢ଼஢঻ऋ঳ൡपভखथ९ইॺঐॱشଢ଼஢؞ઇ୘॑ষअ঳পುਡदँॊ؛୊
ശؚৡ৾ૢ௦ؚੀએৼ൩੿৷ऩनभ੦ຊଢ଼஢ऊैؚजभੴৄ॑ણऊखञਃચਙୢ
௜ੵ؞঵౫મ৫৅धःढञૢ৷ଢ଼஢ऽदؚजभৌ଴ী৙म்ઁः؛
Soft matter research is becoming an increasingly important field of modern Materials Science. Having existed for less than 100

years, polymeric materials are the youngest field of materials research, but play an extremely important role in our daily lives.

The goal of the Global Station for Soft Matter is to bring together leading researchers from all over the world to focus on

solving major obstacles in the field of soft matter. We aim to understand the mechanisms which govern the mechanical

responses and fracture mechanics of soft materials to open up opportunities in the future with a new generation of soft and

tough materials.

ਨਲ੊প৾ঘॽॵॺ
॔ওজढ़ঘॽॵॺ
ইছথ५ঘॽॵॺ

Hokkaido University unit

US unit

France unit

९ইॺঐॱॢشটشংঝ५ॸش३ঙথ
Global Station for Soft Matter Research

౞ਟ౫મَ९ইॺঐॱิُ॑شऎ
ଢ଼஢؞ઇ୘भব੠ುਡ
nternational enter or d cation and 
esearch o  o t atter cience

Duke 
University

(25 members)
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