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FRIBHEES « BRI A BYERE YK S

K% : B BYF

PRBHRE(ERR : T305-0005 ZIFE DK (FHRARE-1-1
e-mail : nomura@kahaku.go.jp

MEF—D—K : T—HXR—2R, SEMBIR, E£YZHRIHE,
FI/R=Y, BR

AOT-THE: KA ASATAOR « T—INR—-AEEE
—2015 FERFOMOEH

Part AO1-1: Database Building for Biomimetics
-Works in the later half of 2015

1. AO1-1 AR DOHE

LUARSTBMICE (FIAERNBE, NAASXT A OREZHETDIIZRAREIC
MRDE ZHIESTURMEDHDEMBECET DT —IZNEL, NEETHLES
[CRHBRIBRZMOEITZEDTEDRT —INR—REBEIT I ETH D, TDIEHIC,
LMEAETLENPREBRRLCHODIN, EMREEBERZEBLET2HNNE, REZE
LI IEENE, BRREEEFRRZBLEIDIRSUWNE, AV ROY—%2BHT S
BONIE CHDNT, ZNZNHAERATEDEL
TW3,

£MHRTIE 2012~2014 FEICHWT, 50
20,700 = (E® 16,000 %, 2% 1,500 %, &%
3,200 ) O%Y SEM BifR, TIYHPILNY1HUOR
J—TJEHRK 600 4 (B¥EDH), X #R CT BIRK
600 #F (B¥EDH) BXVVILFRANRY MLBIERKN
600 4 (REEDH) ZIEL, BIRRIBL/NIICE
Bl ¥e, TFRAMBRICDOWVWTHK 450 n4E
B (BR 160, 2% 160, £ 130) [CDWVWTREL

MEHF

1 sk

1o Fig. 1. Composition of the A01-1
2012~2014 &FECHWNT, LI 5 /KT, | teamn 2015-2016.
EYRE 3N (BR, B, 88 THoeH, B

BB H O WA BO1-5 MINBEIE XD (CHW, 2015 FELUREE, £¥R2/0\31
Al (S TEE &k L TLV Do
2. 2015 FE®F¥OMDOIEHM

SHEE A01-1 TR, INKTICEBLEEYRT —FYICHZ, BRTRE I8 YV
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T 2,762 hOBRT —IYE LY, 90 ¥ IOYDTF AT —FZENM LTIz, BEE
TRBATYTIANTHOBK®RT -5 &, 1029095 DTFRNT—HZNZ T,

REBWNETIE, INTXTICEBEINLEYRT — Y ZTICBHERRY R T LZHTE
LU, BBARESMNSSNEZS > T, COYRTLAZE > THBDERRZ 2[DEM LT,
BONITHEYRABEBEOAY FOY—Z8EL, T—IN—REEDRIILZEH > TV
Do

KEEHIR(2016.4.19-6.12) [CEMLRABYE LFAETEEBRE £EYICET,
KSUICEDNT —BYMEBENAAIXT 1 IR, ZRETNL, RERSURUEED
EEZFOHHZME, EREZEDHTNDEIETH D, XEILRNFEYERETO—
Q) FBEHEERE TEYDORCRENENRI B2FB—INAAZIXT 1O R—y (RBRZF
BhRE) DERRICE (T TERZEDH TN D,

3. EYE/KT-IDREL
LEEARVIOEYR 2/IITE, BRYPARAD SEMEHRY CCOBKRZEE LT,

INAAZIXT A DR - T=INR—RADT—HYBETOREZH>TW\D, LHL, NS
DERICOVNWTIIEMEEE ORENERTH D, BREFDBENLRSELHIRYRT
HD. TOIEHEWMTHE, FHRBAPKINKRZDT / TIOXBEERZMNALT, BKREM
BO FE-SEM ZRWCSEXR SEM B, 8KV / RV EZRWE, BEHD L
(FAEAFHEBD SEM BRZEEL T, BT —YDREIZR>TWS, SHICEWT
&, PTSEIOVYIRRDBYPD»RO (TRB) ¥, BZRICKDEFDBZWVNT A
MR EALAYOER (TRID) O SEM BRORFICHTH LTz,

Fig. 2. A, B: cicada,
Graptosaltria

nigrofus-cata;, C, D:
springtail, Tomocerus
cuspidatus. A: wax
secretion in  thorax,
x2,000; B: wax secretory
pits (white arrows), x100,
000, by FE-SEM; C:
thorax dried, x200; D:
ditto, by nano-suits,x200.
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FRIEYE : AOT-131

PRIBHEES © ALRERIRTIE R M AFBRRF
P—EXRUVA IV AR LYY —

K% 80 B0

PRIEHEBAIERT « T923-1292 BJI|BREEMMES 1 — 1

e-mail : mizo@jaist.ac.jp

MEFXF—0O—Fk  AVKOY-IF, FMHFRNIE, AV OV

—mR, EXIGA NNFBEXEIRTA

AV ROV -0 EBEEL

Extension and refinement of the biomimetics ontology

1. RUOIC

AV h0Y—-ZBHEITZEQNRTE, AOI-1 HTHRL> TLBEMICEIT B TFR
MMEROAY ROV —RFREZNZRWNAAZI AT Y IRT—IR-RADOGEF)
FEARICBET A%, M (c COT & DHFHEZT > TS, UTTE, RIBICER
ZBVWTZDRRDFEZELRN D,

2. AV HrOI—DBEBBERIM
UTD2200770—FCXDAY OV —-DBEBBERMZRAK LI, 1) FFIE
DERANZENREL, THEFRANYAZYT (BRASHELE) KiflcLD, Av~OY—
([CBNY 2 TAE SXJUAEBRORRME ZB8EHMET il 2) BIFOA—-TY
BT —INR—ZANSEEY DEHRZBEBME T D&M, X7z, CO1MEEHELT, #
BEDBARZRWCINY IX v RT 1« VI EDERNDRICK T, BDEBLBKINERDE
WEULZT 3 EDREBLHAITEITL, BMEZ#EEB UL,

3. #AvhOYy-—-mBEBIY-3

A0V -8BV —-3X(LLT, OENE, £WICH> THMERGFZLELS &
LTWBITEED, EYHEET SHEEZRIRL TV BIIYPRP D AR EDERIIBR
ERDOIIBDMEEXIRTDLOICAREINLEY —ILTHD. TZ2EEYDOHRED (TRE
NTVWBD, AV EOI—-EWS, VEORENBESEZSVVHBRLNILTRIRULES
FZE>oT, IZEEYDESCKRELERBDI XMV DBEZEEHELSELTWND,

43



OET BARBDERURBHSEZXBTNEICUIEBNZEZT D, Fig. 1 [CRITHIZERT,
POICHD B35, MEER ZANELT, ZOXRRICEEIT DTREEDL D D2EYE
DARCHESN TS, IIRERFZDRICUTHONTEEMEBPZNICITEBLEXT

OFRBEBHRZELEYMCLT, BLR\WF—D—RZFZZENTESZ",

P

(1) &BOQ, t: AV OV —BYY -SR—TIZEOLOHORE B BEHRIRRZ
B#ELT, 1BHREE, Vol.58, No.5, pp.361-371, 2015.

(2) K Kozaki, R Mizoguchi: A Keyword Exploration for Retrieval from Biomimetics

Databases, Semantic Technology, LNCS 8943, Springer, 361-377, 2014.
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Fig. 1 Snapshot of OET.
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FRE¥E: BO 1 — 13 £YRBREDT 1Y
PRIBHEES « B AR EAERRIMIS S IR
K% : KB Bk
PRBHERE{ERT : T305-8565 RIFEDEHET—1 -1
e-mail : ohzono-takuya@aist.go.jp
WRF—DO—F  REBE V7, BE

Bk, FIREL

YOBEDKSAROY—

Frictional Properties on Wrinkled Surfaces

1. FC®HIC
ZONKERTRBUOBEDHDEMPREIEZ V. LN, TR, ZTOBELER
BEDRSAINOY—(CEATZMEN, EOKXSTH/RVIDVTVNSZDHE—EDEF (¥
T DEERKES) ZRE8ATELRL, ZORBEOLOHICE, SENOEMRZLS
HAEUICHREL, ZOFHRE BIZ(EKPROHDEIPREOHNEF) PHZEEE (18
BEERNDIEES) ZHBAL TLWERBENE THSE S, — AT, TODRSHML
R OREBMOEBEE WO FHE—MRILL, MRIELIEETILRICEEVWTZD RS AR
OY—HEEICHTDED—MNRIBREZOREDF 21—V I DIEHZERDIZ LD,
TZHBENICEVWTEBEHTHD. TOETILREE LT, BSHEBILICK>TERT
ERDREYVBEZEAL, EEZEFHVHS
BeEZzREL TETWD, S0, 20V |
BE®, BESE2HS—ADKRELBEDH
RZEZEZDIET, INXTHDNO>TELZ
EOPEPDICHBAL, WRTEDH#ENCE [
DA TWNDEEHEERRAN ORI (IC
NIz, Fig.1 Shape-tunability of wrinkles.
2. YORBTOERDIERH

—MRICTD (UVDIL) EWSE, v mithia EFIBRERANER L TE UMON
BULENS, UKL ZTR, REMERAIMIAEBOIMACE>TEREZRIITIE
TRAELUZBSEBIMOEEZY D (Fig.1) £LTRS. COBEIEEMZRE T
PERB/EENCEDLSTROSNDEETHD, NINVTHDIRREICIE CRTZE
HENREBFHTHBDY, COXRAZETIVRAE UTZOEEEHZRABL TS,
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FREUIRBRE LT, FHBRIDTEVWRED DD, VY IILORANERSEDE
FOUAXERBEDHZE(E, VY OILICE> TERNENS (System 1) VB, E
FOUAIDBKREVNBER, U

(System 2) @& WSEERHIE
Shiz (Fig. 2) « SHE5IC A~r

BRNICERELD ZDEN

BB, UV IEEERES 7/ Lg. |
€, HETEREICHLTE /// | //
AN A XEERT B2 'ﬂf o

&ET, FHDEEHEH 10%

A
BE, EUFUAETHZZE  [Single rasew Contact | | Multiple Contacts |

NREEND, TB0HS5, EE

HEEERAVF VI TERE . g O
BELT, @ETEUYILO = el o d
RSARDY-RBTORA ¢l 3 S ¢ w | x Emw
TEEMETRLTWND, SHIEZ o lut? : N -
DESRISAEREZ, EFY G L : Pt

A ZPREME, BERRE,

BARDEBEALE, E(c  Fig. 2. Contact-state-dependent frictional systems and average
= PRSI friction force F,, vs. normal load P on wrinkled and unrwrinkled
MAEBRVEFENOLE

(flat) surfaces. (left) System 1. (right) System 2.
BUEANDOEEEZEORE
ZEDHTWND,

SZ B

(1) Suzuki, K., Hirai, Y., Ohzono, T., ACS Appl. Mater. Interface, 2014, 6,
10121-10131.

(2) Suzuki, K., Hirai, Y., Shimomura, M., Ohzono, T., Tribol. Lett. 2015, 60, 24.
(3) Ohzono, T., Monobe, H., J. Colloid Interface Sci. 2012, 369, 1. (Review)

& 5F

AAEHRE, BHARMBEK, BO1-1 MEKXVZDMEBAEE & DHERBICEDE
CZICRHET D, Ko, RUABMPWNEE EYREITF, (No.24120003) D<iE
ERFTITINhNT,

46



FRIEYE : BO1-1 : YRSt EMRBRET V1Y
FRIBHEES « —fREAEEN BAHPRIARKRR

K% :8h BT

FREBHEREERT : T270-1194 TEEREFZFHIEHRT 1646
e-mail : noga@criepi.denken.or.jp

MRF—DV—K  (BEY - £YHR - ABEE - TIYVYIR

MKFETEEFDIEYMHBETHBSEZOREAENDIRD M

Development of bioassay methods for evaluation of
fouling organisms under flowing water

1. R

B5E VR SERFORAEICHICD, SIRKETICEF2EMNB DML, #IE
ROV —ZVIHRE UTELITONTWS, —MIICE, TIVYIRONBEERSE
THDIFTURGPE, ASYFAA, BEORFREMEBSNZIBHZLD, TN
SOHARIEBEDEVIKRE T TERSNDIBENFIEAETHS(Fig.1)e LHL,
BRRETICEVWTUEKRGEESDEFELET, BKEBLCASHOBEZL TS,
ZDE, RRIBMBIDOBEHREDFTHBICEWVWTEH, FKFETTITOANKDIRE(IC
BWBERNMEONDEEZ SN D, INKTICHWN L DHORKEL T TOMNEFTHBHER
(Fig. M RESNTED, e, BRIX—N—RBRETREERDBHICTRANE—R%Z
=B U, BBEECEDFHEREIMTHN TS, INKTICRE - RESNTLDFT
BlcEVTE, —ERBRONBEPNBEROIINP I =R E(CK DB OFHENTT
HDNTLBD, MRZDEDDRFHEICKD, NBENDONBEEICEDLSBREEEZR
FLTWBODOD, £EPDED K SIBERZR THBICE > TVDDHE EFFBRERTIX
R#ETHo/c, S0, HMBBEPT LG ERRBMEIDREMREZFHET BICHID,
MKFEHT CORBEYHERTEDRFTZIT2THD, REIPDFERCDOVWTBNT Do

2. Ak - RBR

KT TCONBZTHEI DRICENDER ORI ICRETEDLS(C, 7O VILRD
KIBEL, YYTIBERFDEIMOAUNTESBEE Ulco INSDKIEBRICHEBL
MOPEZRB L, ETANASEFETHRIDBCIDONBEMOMBHCNT 258 %
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BERIDELEDH(C, NBEMOERRLBEZRAULRRICE, NBEEREZNFEHMRLL
RLF A X —IFRREHA (PIV)BITZABKSICTBHIET, MERDERHNREDBRHE
JBugERbDE U (Fig.2), BMELIZEEZR, NBERZRIBAFE LT YAG
L— —REKOBEKR(Fig.3)ZF UIPh, EEZNTFEULBEEICEVWTHRFRE
HEOBENURTHDEEZSN(Fig.3), S&, NBERVIIVYRPLEZBL
T, MR T B RNOFFECEHEB LD D, B/5HREDTHiZ1T > TITK FPETH B,

1 | ou—e | T A NS
. Test samples dissolved in MeOH i " . - ] — ] 0 -
'\\ >, were supplied to wells of culture plates b, |’ (: -~ NG \',-.‘ AL
““Gand air-dried ! ’ Sicat - e A I
\ ' r e g = e '(:" 2
D - - G0 S e
P> = T ) - ?,; (] )‘,. 4
—e— The numbers of larvae which > —— e P
settled, metamorphosed, died, 3 J

and unattached were counted

24-wolBIESEtyreno under a microscope after 120h

tissue culture plate

KD

p—_ o
Six cyprids were added
to each well with 2.0m|
filtered sea water
vy Lt Lo ot |9 )

Fig.1. Antifouling test methods using barnacle larvae.
Left: still water condition, Right: water flow condition.

FOURYE R
RWERVERKTT
ORI RERBELUMH
IhHEDIRE- 5%

Fig.3. Velocity vectors around test surface.
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PRIBIE : £MREHEREREIE - el 7’0& R (BO1-2)
PRIBHERE | I ERKRZEZER

K& : &l 2

PRIEHEBAIERT © 431-3192 JEMMERX¥HLT1—-20-1
e-mail : hariyama@hama-med.ac.jp

AR F—"— Ik : NanoSuiteik, SEMER, ER7 4, AT

BITEeILS— A XDEYPREOEEN
- SRBEFEBEZEFAT, BOILKHIC

The sub-cellular size structure of biological surface
and its importance in design and manufaturing

1. FU®IC
SIRGEVORBBED D DAZNRFER, HRNICEBSNEZ K OMERSH D
D, YTEILS— - BAXLNILOBEIRICK > TABDFATE D AFRBOREDR
SNTVDB, LU, INSOBSEZENZNOEYNE ORHEZTDIIKIMELT
WBDHRIRTH D, R (E, RARZEDHE - RELANIICEETRST, £YPREN
B OEEZMRAUABDFABUREICT B2 &, EYRFOHAERREZF U B BB
BOBRERBELTRYTIOVEIONMAP Y TROITEEGE UTHIETES
MEXBSDREZBEE L THEHEEZL TS,

2. YT ERILS—H A XDEYPRED NanoSuiteBEIC L DBRRODEE X
AMRBEDOMBBEDERR/BITICE, EERESTFBEMENBN R RIGHEIRIEH,
mfﬁ$ SO RE CREMIEEZHR CEIERRPLEEESFBEMIETHE, Az
BZIRIE (10°~107Pa) [CBRERFNIER ol
bhb\o ZD1e, EMHEEHTIRAR R8I
IBZ i U Tc 1R IC PiRezIR T D70 & DRI
DR, HDVWEEEEZ TIFLIEEZE SEM
ZRAWDE DHESBRIDORAENTHONTEID,
AIE (A EED BN, BEERERENTH >
TUERSBREDRIENDH D, NanoSuitelFZ D
BEZERL, YT EILS—Y1XDEMERE

DEZLTFXORTEAREL LY, Fig.1 SEM image of mosquito surface.

After chemical fixation (A-C), Using
by NanoSuit method (D-F).

49



3. YT RIS YA XDEPRA D SR EE
RITEDERDAAZINIAHDER (Fig.2A) (&, Z2HOEEROEETHO (Fig.2
D A& BOEBDEAN) , 201 BROAKEKEZ SEM TRILKI D& ZHD T/
INTIUEEDIEATWS (Fig.2B) » TYVI/LEIDREDZERLGEEZ SEM THRET
&, HNOARKRAICWEZF /IKCILEEDH D (Fig.2C) , ZTODBIRIELDDZEBE
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PISEIORBZYIOE UAFTFROEBE, TARETRAZSEYIL (BD) F
T BEZRIE Ui ZAE LT, Fig.2F O SEM D &K S, S EY TNIBE
DEDTREF/INTAIBEDNBENTEANTED, SEVIMBLUIEHDERFFNIIEZ
TREMEE (Fig.2E) , SEVTWERIDRBDRIED a~c [CXIHT DALEBERD &’
~CICHUNRRZEET E, WIBFIDOEDDEMA 146°RTEDBIRKEZRI D,
MIBERTE 103 ERESBAT D e o (Fig.2F) « e, PTS5EI0H
CHEDERZSHNEDEBEITDIEEND oIc. T/ INAMILBERERT A EWVWSEE
GlcRE=ND "BLERM, ZEALIIEF TR, A%, ®ILIIU—
ZVUAs, TBEM BEDZRBHET—DOBETEHIELTVDS I ENDD
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HE ()
Fig.2 Multifunction of sub-cellular size structure.

SZ B

(1) Yasuharu T.; Suzuki K.; Ohta l.; Ishii D; Muranaka Y.; Shimomura M.;
Hariyama T. PNAS. 2013, 7710(19), 7631-7635.

(2) gt ZFZ, &2 Foh, @HF BxX, WE BX, shP EKE, SR RE,
ol KB, KR 8%, B BAY¥, RBW =i, R OEES F #BX ™ K
ml, BARCAEBMEBRZRFE(6EE). 2014, 53, 79-91
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Research on sucker of a fish by the cooperation
between groups of BO1-3 and A

1. FC®HIC

BO1-3 M TIREMDT T EILS— - T+ X@BEDREBEICRAT DB ZE
VIR - R/ FERZORK[DSHBAL, RHENLRF7FOY—DIREE, RIBOMKRIL,
HREZNOERTOCROBAREET D E TEMREBOERZEL L, BNBEET
2 TW3, KIFTIF, EMOEECET DARDIEEICDODVTEBNT B,

EME, BERENOKROBES, HE, BBRERABENTESEZANRALTWS, Z
DEBFHERIZELIRTHDD, KEEF T (¥) XANBES) & [—RORES)
D2DODIATCHETED, [ (¥) XANGBESB) &, TJIVYRPAHIBRE LK
BHEDEEY, WHKORELZEICRSNDIBRICHASINTWNS, 11 DESHRD I,
YFPITPOIL—RRPESFY—TFITERREZFDOLSBRBEELRYEZAHND

Fig.1 The group B01-3 and the group A carried out collection of the clingfish and ecology
research in Katsuura by the cooperation of the Chiba Prefectural museum.
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HRIRIBARE, OBERIT, NP, MHZNFHED, @EMFEETIL, —MiL, @
BHWBORET, FR, ORRAICOVWTHRZIT>TWD, Figl FTERIZEMEDH
NELKDDNOADRE - ERRIBHERET OILHDERETH D, AOREES(CDON
T, RSBS00 CT, RKEBECOLWTEEFBEMFEERVTERET >
Fig2 [CON\DADYA42-0 CT BitrZERT . EEOPRIICHKBERZD2BIENED
TW3, ¥ 20 CT BRIIABHEE - RRBIEDHBETEBLH=ZRTITI VI —IC
KO 3RTEBEERL, REWBOERBRCRITTVS,

Fig.2 The micro CT image of a clingfish
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Development of a biomimetic surface to a new surface
mount technology
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ADRBZETRECLTVNDZEDNDN D TWD, ZDRITEE U, P50 XY MMERBIC
KPOEEZAWDZ & THAINBEREZBLRL, FTULWRERMINRIRTED ED
EZICIABHRZEDTLD,

NAAZIAT A OV RKRAENBULEEREANDOGA

[UAZRFTF I DIBERFRROERBEZHBLL TERT B2 & TUREICR D, BIRE
BOUTARXEZTHOOIA=HF—THIIENS. T7AMNIVIST 4 —REDHMIT
Bifilck>TIYUIVHDWESU-8 (LYRL) ZEERIE L. RUIXFILYOFY
Y (PDMSNFLIRZEE T D C & TRGIERZIT o o ER U588 % Fig.1 [CRY,
SiEMREICFRI0um, FSHW8um DNy —VETR LI, IThEER(C. PDMS
NESZERE Ulc, BRBEFROATHNE I X TTRIET DN, IENEEPE
KEWSILIROZORDBADOEMICIHATDIOHICE. (1) BILIPSA XY
MEEETZRLYY VY, (2) BEHE @2 RICDVWTIEEIREENDH UL \EEEE
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DENMEZRETDE 80Q~100QEETHD. EEUZMNE5IT DI EICHIN LT,
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Fig.1 Photograph of Si mold
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Fig.2 Cu coated PDMS pillar Fig.3 SEM image of Cu coated PDMS pillar
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RREFBEDERICOVWTHAREED D FETH D,
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Functional analysis of subcellular structures in Insects

and Plants
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BT ET, EEEAD SHBHRAOFHRETEDREE BT,

2 BAZRIZIOEBVILYREMAITZEXT KRAVIN (Nokona pernix) H5
PRBGETFEEHL, 77U HYAHTILINEHBIIERL TRBIREERIT U,
NpOR1, NpOR3 ([FZNZn EZ ik, ZZ
KICEROCHET BTEDDD e T § ey 84 2. A2
e, in SituNATUFTAE—Y3VERN i 100
T, MACHIZRERRERSHCL, B s

, Mt
PR DERME & BEHR (REZEMROE 1 o l I
. . L OQ:‘ & OQP o
B) CEIEREEFILEBELL, & & & 9
<¥ 2 & P

4 FARIIOEVILYRZFATS Fig. 1 Expression levels of PR candidate
genes in antennae by RNAseq analysis.
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FVYIRYIN (Eilema japonica) H5, RNAseq [C&KDARBEMICHKIRT S PR
IEFEICTZHER U/, RNAseq [CXDELFRIRERMNOBR, MAICEVWTEIE
BEGFHNERIDEESTRIREL WD Z ELDD o2 (Fig. 1) . 117, INEHERRZHR
Lo HERERRIT 2 EDH T LV B,

2. EM-EVBEER
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FHRRIGEZRI T, INXTIC, BYPH SRR BEREEMENMRSSINTETWVS
N, BESNTVBILEDREMHFH OEILENED—PEEZ 5N D, AAKTI,
4 % Oryza sativaZF\\, BYRILEY THDY v REVE THEEINDHD ORI
NS, 1 ROFMFEUAFTYOREEZTL, TOEBREEHZRRLUI,

VP REVELEBLUIARPE (& BRE) HSFIVNIKTI/BEOD
b-tyrosine ZRE U7z (Fig. 2) Vs ZN(IEYH Sb-tyrosine ZRIE L7z #1%H TDIR
ETH D, TERMAEZRHWCEDAHERN S, (3R)-b-tyrosine (&(25)-a-tyrosine
NoTPI/BEBICE > TEBRIND L, ZOEERKICENIELRFE L TEARED
FE 12 324K LD LOC_0s12933610 % tyrosine 2,3-aminomutase (TAM) &L T
BIE L. £7%, (BR)-b-Tyrosine [FBAXRBORNSBEEINDZE, KXV
(3R)-b-tyrosine (¥ 04 X FXF PO FEIE
MORDBRZAET 2N, 1 RZEDHEFERE
MICIFTERZE RSBV EZBRB U,

Fig. 2 Structure of (3R)-p-tyrosine

SE XMW
(1) J Yan & N Mori et al., The Plant Cell, 27: 1-14 2015
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1) H. Liu, S. Ravi, D. Kolomenskly, H. Tanaka. Mechanics and mimetics in
bio-inspired flight system. Philosophical Transactions of the Royal Society B, 2016.
(invited)

2) S. Ravi, D. Kolomenskly, H. Liu. Bumblebees minimize control challenges by
combining active and passive modes in unsteady winds. 2016. (submitted)
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Phenotypic differences in 3D movement of tumor cells
observed in the microfiber gel matrices with tunable
elasticity
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F77AN—BURICRSITTILY R Y I RREICBIR oD, MDA-MB-231 (&
16.5 kPa DT 7 A NN—BURZFI DT ILI R Y IRCEVWTATANDEADRS
n, MRBCKLIEFEOERDREIEMENTREREINZ, —75T, MDA-MB-231
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BHe52260DEEZ5N5,
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Fig.1 Comparison of 3D migration behaviors of malignant cancer cells with normal
epithelial cells on the micro gelfiber matrix with different fiber elasticites.

SEXM
(1) S. Kidoaki, H. Sakashita, PLOS One, 8(10), e78067, 2013
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Fig. 2 From dependent lifestyle to self-contained lifestyle
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Fig.4 Ontological approach from backcast
and 90' hearing lifestyle
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1) GHEFE THROBIRRNPXRIE(CH o7, 2016 DZTvIR

2) CHFE, dIWE 8RICEIMLETI./03—; 2009 ELZERA

3) CEBFEE G)IWE HTERXEISEBXEN, 2014 RIELKFLIR
4) Emile.h.ishida, R.Furukawa "Nature Technology" 2014 Springer
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Fig.3 SEM images of leg surface
of a water strider. A leg consists of
a lot of hard hairs having streaks
or trenches of nanometer scale.
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Fig.1 Mother and calf pair of finless porpoises can find each other using
echolocation even in dark or turbid water. They have acoustic lens in the
forehead (white arrow) to focuse ultrasonic beam on a target.
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Fig.2 Target strength spectrum patterns of four popular fish species. A
broadband impulse responses according to the attack angle of the ultrasonic
beam are shown. The target strength spectrum patterns of the Japanese
sardine shows simple strong echo at the specific incident beam angle whereas
that of the red sea bream indicates complex pattern. A simple long ellipsoid
swim bladder of the sardine is the major acoustic reflector. On the other hand,
red sea bream has multiple reflectors in the body such as thick skin, bones and
a short round shape swim bladder.
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TER2, 50, Fig1ECRUEBIEZFIRB L3,
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DSBIRL AT Tl &> THRNYS 3 Y ORE ST \B
%ﬂfﬂtéﬂ'%;tTj/\—)b‘fnaa%ﬂﬂ%a—%o &R 1
EREHEERVREICKET D, T, ﬂ}ﬁﬁgﬁ SRR (T3 F(70- \k >
RET 27250 COA—TVYRICKE LT, Fig. 186 ) - >
DER TR VLY DIFROZF TH D, Fig. 1 Gravity flow system for opal film coating
‘J‘Z’\“Z ¥3y (Z-I? « “’\\9, _Sﬁ@ L. BRIALTE iy simple, easy and scalable equipment.
DETRKRVLERICKDBELREIXENTH D,
ZEICUMONLHDABSHEERDEENL A
(15cmx25cm)ZZ2ITWNRE ULiEBERIC L 28l
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° <A0 -
fERLSOCTRBZ R, Fig. 2 Structural color of opal films on black color
L3 trays. The coloration depends on size of colloids.
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Self-lubricating organogels (SLUGSs) containing ionic liquids
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® SRS R PRRME) : ETTHIRAREA R ST
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V) elHEDE, ILESIVIL-SLUGZEER U, &7 - T463-8560

N N BRNREBEEMTUEKRFEEREKFN 7 E 2266-98

[Nﬁ . (‘S)‘ et‘s? . [N) BE, e-mail : a.hozumi@aist. ngp
N Water-immiscibl Water-miscibl TxXx—O—RK: SHFE \ s

S e 3 e S Dl s

] d=153 ,  d=129 7

Fig.1 Chemical structure and properties of ionic liquids used in this study.

MUN—T Sy R EME ULTER ORUDLYVZERR NEME ULTHER
Poly (dimethylaminoethyl methacrylate) DLYVTIL (ZOY—=I, AIZTI) CIL2ZEREUERT
RUS—=T SO LLCILIB&UV2%=EH UILE REIE.
EERUTC,

HEA ) ee|e
e ele

rm1mm E

G
5 7B\ . -~ o
2o [DIOIARICIT] osswrs
5 SETN : <KRBlCRV,
- |- HEEROD S55

- <« EIOIABIL] Trsxe

" p— $o4 " . ﬁﬁ%ﬂ__\ lJt'.o
S @A

Fig.2 Anti-icing properties of (a) IL 1, (b) IL 2 - g
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films on polymer brush-covered surface. "_ C1onten £ (Wt )
RUR—TSUERINEMICAWSZ & Fig:3 Changes in transparency of the resulting gels under
TREULILEDERATREE BT, various temperatures.
RUDLIVERRSNEMICAWSZ ET, #-5HICE
@t D OER R AR R EE R T IL-SLUGDERD T BEC R o 72,

IRUR—TSIUPH LY VERAEMICAWBRZ ET, 1A VREOBNIYIBLZSHEEN L
TeFMRl/ RERIRNATREE R o7,

@ SE 30

(1) Urata, C.; Dunderdale, G. J. ; England, M. W.; Hozumi, A. J. Mater. Chem. A, 2015, 3, 12626.

(2) Miranda, D. F.; Urata, C.; Masheder, B.; Dunderdale, G. J.; Yagihashi, M.; Hozumi, A. APL Mater. 2014, 2, 056108.
(3) Dunderdale G. J.; Urata C.; Miranda D. F.; Hozumi A. ACS Appl. Mater. Interfaces 2014, 6, 11864.
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Elucidation of detection mechanisms for pheromone blends in
moth species

Engineering
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iR E A EDREZBEI, e-mail : misuno@brain.imi.i.u-tokyo.ac.jp
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E3,213-18: OH(EZ{*) (90%)
OH

Z3, z13 18: 0H(zzﬁs) (10%)
OH

TLUFO#RIE

g—;g BEETFTILEEBELE Fig.1 Components and ratio Fig.2 Localization of PR in antennae and one
(Fig.286H) - in pheromone of N. pernix estimated pheromone detection model.
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ARYITZ2FYTIRYN RR5F (FL3) . o150 i AR
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;E;);;&fé]&? %{H Lﬂ\@%ﬁﬁﬁ R Fig.3 Components and ratio in Fig.4 Expression levels of PR candidate
° E r &) pheromone of E. japonica. genes in antennae by RNAseq analysis.
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TRLBZRBRETHRBEL WD & ZRU,
@ SEHR
(1) Naka, H. et al., Biosci. Biotechnol. Biochem. 2006, 70, 508-516.
(2) Fujii, T. et al., J. Insect Physiol. 2010, 56, 1986-1991.
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¥ Flexibility and control of the insect thorax during flapping flight
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high-speed camera (2000 frames’s)
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—
electro-
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optic flow m 0 180 360
Fig.1 Experimental set-up and sample measurements of . ok phani(deg) _ _
body morphology and electromyograms Fig.2 Thorax deformation during wing flapping
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Fig.3 Vertical displacement of the dorsal surface Fig.4 Temporal asymmetry in bilateral muscle
of the thorax (mesonotum) activities, thorax oscillations and wing strokes
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Fig.5 Reconstruction of

® SEXH the mesonotum
(1) Snodgrass RE.; Principles of insect morphology. New York, McGraw-Hill, 1935.

(2) Wang, H.; Ando, N.; Kanzaki, R.; J. Exp. Biol. 2008, 211, 423-432.
(3) Ando. N.. Kanzaki. R.: Biol. Lett. 2016. 12. doi:10.1098/rsb1.2015.0733.
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- Non-iridescent structural coloration of a parrot species
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POSZMINEENEDES LB LEDD, REICDOVNT, B
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E(Cortex)2 &, MOBETRAZRENIRDOSNEN S, Fig.2 SEM image of sponge layer

structure of feather barb.
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O3 (R—ILKR)
(1)Kinoshita, S.; Yoshioka, S. Chem. Phys. Chem. 2005, 6, 1442-1459.
Q)EBEF; BEMEE. G257 2014. 67, 686-690
(3) Yoshioka, S.; Nakamura, E.; Kinoshita, S. J. Physic. Soci. 2007, 76, 013801.
(4) Yoshioka, S; Kinoshita, S, FORMA 2002, 17, 169-181. .
(5) Prum, R. O.; Torres, R. H.; Williamson, S.; Dyck, J. Nature. 1998, 396, 28-29.

Fig.1 Green color is mixed color
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. Structural colors from particles that mimic melanin granules
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(1) Mitchell J. G.; Seuront L.; Doubell M. J.; Losic D,; Voelcker N. H.;
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e-mail : y_maeda@cc.tuat.ac.jp
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Seymour J.; Lal R., PLoS One. 2013, 8, ¢59548.

(2) Maeda Y.; Tateishi T.; Niwa Y.; Muto M.; Yoshino T.; Kisailus D.; Tanaka T, Biotechnol Biofuel. 2016, 9, 10.
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g R
CEREHRENES TOOSHEBILICEIRY O IBEE SR B
@ BN

PPN & T (EN 2 BB (S, MBFRARICERIRDAS
BN T%#HY 2L THEEXUVRREERRDRE
TERTE D, AKE. CORRBEED FZERML
e AFicBCHEBItZHEL. Bl ULLEFRAE
BRRETILERBINY DI ZFAL TaLELES
DAANZXLDEBZTV, ZTORAZERKRTZHD
THdo

@ ERSEEBR ) -
BEIRPS-PEO-PSkU T O Y o HESIK (Linear, PRBIE : NS
M, = 4100-2100-4100) (Fig. 1a) RUERIKPS- PRRIES © JUmERF

PEOY 70w ~#E&402 (Fig. 1b) (Cyclic, M,  F& @ WHDR _
= 8900-2100) OTHRSREKPSHTIZZET Fﬁ%ﬁ%@%”ﬁ 080 g
HERRMLET >, BENBTENS (TEM) 8 BT IEIEI SR8 S
"HESOBHXHMI (DLS) MRLEORY I e I o e e s
(Fig. 2) OFAZERESB L, £/, Fluorescein Nysj, T AR
Sodium Salt (FSS) BT TRY I ILDBEZEITL,
FSSOBENMEELTEMRICSZDHEICDODVTRSTL  (a)
o

MBI, FSSZEABLUTVWBRWARY UL ZRHEL M

TEMBREToEET S, HFEBEERE DD SN otP
R SRS N, DLSHIE AT 12 & 3.
Linear& DR LR 2 )L DFIZRIFHT70 nm. —A

CycliczFIFBUL7ENY D)L TIE50 nmERo7fce T

fe. FSSZEAIBUINRY VL DDLSAIEZEITo/zES PS
3. Linear®RY 7 )L DREZHKI70 nm, CyclicDNX

VD ILTEH50 nmTHDFSSO2EIC K DRIEDZE  Fig. 1 Chemical structures of (a) Linear and
fELIEREsh@ah -7, (b) Cyelic.

RIC, TNEDRIYDIILKBRICE witnEdd
NaClzhz. FRICEDHALEMZTH L E 2 3.
LinearX¥ 2 )L CTE63 CTHA XNV o0OX—k~
IWRT—LITBRULIEDICI U, CyclicXY 2 )L(F57
CTRKRDY A X ELT. Nl XiHd BE
ETORYOIIDREREREZRELTWD, —A.
FSSZEEBAT D&, LinearNY 2 )LD EEIERBEH45
CICETULZDICX U, CyclicRY I I)LDREIERE (&
58 ‘CLIFEAEZRILE T, ALEMDSEIE U,

CORREEF. SNFIROY—(CBRITZHFIE
DNy FVTICERTIEZEZIESND, TRHE,
FSSOAE(IC KL DLinearNY 2 )L TlIEEDFHEDZIR Fig. 2 Schematic illustrations of vesicles formed
Ny FVITHNRONALZEEIET IS—A. Cyclic from (a) Linear and (b) Cyclic.

NI TE. ZOERFRROIY—-ICED/INyFY
ITHERADOZAIFI SN T, FSSTIEDTE @ =ik
ZREANERIBASIEEZBND, (1) Baba E. et. al.; Polym. J. 2015, 47, 408-412.

(2) Baba E. et. al.; Polym. Chem. 2012, 3, 1903-1909.

@ I
BIHIRPS-PEO-PSE S VIRIAPS-PEOK DRV D )LDEEL. FSSOBRZToTc. TNSDRY
DINDORLTEMZTHHL/cEZ B, FSSOBAICK> TREHDEERE VS MOV -BRZRBE U7,

82



e TRAEERFTRAMES FP AR FRaRRED)
Engineering

Neo-Biomimetics éE% g&ﬁ% *ﬁﬁ & ‘é‘ 2 g%? B"JH’HH%

Innovative Materials Engineering Based on Biological Diversity

| NanoSuit5Elc K2V PILREYRBDHERD
7 INAZSAT 4 D ANDER =

SRAMPEEENSESFIEMIE (FE-SEM) (X, FE
IS S SREETHERTIIN. SETRIEED
BLIDAR. EVERZEZTETRTFERI DI EER |
TEEESNTE, AARTIE. £V TESLE ?,
i\ 7\%“7—: io)‘{k,wtgﬁ.g ﬁﬂﬁ'@'éc.&%’:@ﬂ']h_ Fﬁ%ﬂf 1206
BRAEICID BN, F/BRTHANEHZEES FRERS © SEMERIAS
(R 1$P\]®73“2<‘:51‘§21$ﬁ)2ﬁ3\0>5}%tlj%l35<“t\,\5$ K% : 8X RE
HORMDOBIFICAII LTz (NanoSuits%) . IRET ’?ﬁ’éﬁ'g%]ﬁa{iﬁﬁ P T431-3192 EHERE B
(FEMBEE (T TR, EBvBlRETEROEICR 2 .
. CNETEREONSEATRNIT > CSD gﬁgag;y;a_ka&‘f‘%gﬁgghﬂ"ie%gg. Nanosuits
TE - K - é‘ikﬁ’ﬂ#')ﬂﬂﬂ?&{%c‘:(ztfu‘CéF?a%ff%
B|BRLUTW\S,

@ EETEEMRER

Before Plasma treatment

Fig.1 Schematic drawing of surface
modification by plasma. Materials covering
on the entire specimen are irradiated with

plasma for 3 min (B). A flexible NanoSuit® Fig.2 FE SEM i 1mages compare spe(:lmens prepared by conventional
is formed (C). methods (A, D) and protected with the NanoSuit® (C, F).

conventlonal method NanoSuit® method

Fig.3 Comparison of two types of sample
preparation when viewed with FE-SEM.
S : High magnification images of an elytron in a
@D cicada, Terpnosia nigricosta.

NanoSuite;£Z AL\ D & EAEOBHIBEENIHEA ULVIREDO X FTBRIBEICR D,  m ') <
S BMIPBEE ERDFBEFHBCARBRT D E(CED. EMEREE LIZHU Photo.

WEZ - ITEMHROERIEFSND, Kana Sakaida (Osakana)
@ =it Hamamatsu University

(1) Takaku, Y. et al. Proc. Bio. Sci. 2015, 282(1802), Published online. School of Medicine. B1

(2) Takaku, Y. et al. Proc. Natl. Acad. Sci. USA 2013, 110(19),7631-7635.
(3) EREREESPCT/JP2015/052404 (EH#EHFEES 2014-014910/2014-179660).

83



<L c i FRAFERETHRBRHENS FRI SRR FRR R
Engineering

Neo-Biomimetics éE% g&ﬁ% *ﬁﬁ & ‘é‘ 2 g%? B"JHHH%

Innovative Materials Engineering Based on Biological Diversity

3
W&@ﬁ@%@ﬂ%ﬁﬁﬂ%ﬁ%ﬁ%m U iEet o 7)1 ROAISS
(Eng

@ By

2013F(CHSVA—EIEVSEIDRBR. 138
BREISIE I TR ZRT CENTRETH D EWVWS
ENRERBENL2, DX BIBNIEE TREE
RZEFORADREABENHERSNZDRERID
ETHD, AARTE. (NI VH—EIDBISF
IRXR=RILRT =)L TEDELS [CHEEEL TV DH\E
fZBAL. (2)C DI DBOYENRGEHE WS K ZE
BRI 2F /T /\1 RZRIHT 3,

of

il
PRYE : A
PIEMES : SEAS

@ ERFELHBR K2 : RHELE

-F /04 VP DOIEER- FTEHEER1ERR - T464-8603
3M1YFOII/)\—LEIC50 mM BIBERZTMUETL e-mail : yasui@apchem.nagoya-u.ac.jp
TY—REZERE. 25 mM HMTAE25 mM B8 PRF¥F—D—R: €IOB. +/F/N1 2R,

BIARICTRESE. 95 °CTIRENBAT D & T FI/OAY
B1D&ESBZn0OF / DA PR UTc, ZDE. 1F Wi e K
HULF /DA VERZAFSL. 3AYFOII\—
D1/4DKRESIC LT,

- K& DZE-

LBiE#th T 182188 LU KEEE(DHS a ) H R E DD
BERE - B TL— KUY -XBEERFRDOD
ZRAE L, ODN0.1ICRBKXSICHIRLEE. =5
([C1000 BRMUL. TDE. BB RZELBEXE
WECEHTL JVS—IBZRAVWTAITT,

-F ) DAY DOKREE DL H- Fig. SEM image o ZnO nanowires.

|RIEM_E(21/4F ) DA PEARE 1 /ASIEARE A ,
=¥, EH5100 gHsESHRIB LI I7=(R2), % Nanowire substrate

D, EiREEXREHSEDRE. 2405/ 1 v
FaAR—HY—([CBEUI, 1VFANR—FH—HSED
H U, J0Z-HERSNEEXREShZiRE U,

Fig.2 A photo of
experimental procedure.

@ FLdH

F/OAVEREBUNTIECKD, ElEnkc
JO0=—HITHDDHER SN (K3), CDRBRKED.
F/OAPCHIREORBIEANH DI EHEZXS
n%o

Fig.3 A photo of agar
medium after 24
hours incubation.

@ &M

(1)Pogodin, S. et al. Biophysical Model of Bacterial Cell
Interactions with Nanopatterned Cicada Wing Surfaces.
Biophys. J. 104, 835-840, (2013).

(2)Nature News, doi:10.1038/nature.2013.12533.
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W BN FH BT LAZBWATHEDORRE
evelopment of Artificial Cilia Using Elastomer with Magnetic
Particles

@ B8y
WERIVOBBERCHFDEBELIRY T - X
BTHD. AR TREERFOBIT LMRIZRL,
NEREIZERE LD AT MEZFRFT 5. BRFOME
DFHNLBBETH D, FENREE L, MEEHDE
FEEE (X500F—)LK) ZBRIBE%ZE
NEd 3.

@ EBLI5E
MEHC(EEMICYUD—
JLD—ETHD

? FRIBtERT | NN KRERZRR T2 AR T 56T
PDMS (Poly dimethyl K& : 2F Rk
siloxane) &, HWHRIFICE S . * PRIBHRA(ERR © T819-0395 EMHMARTA744E
gy (DILRZILK) =H . N Hh
w7z (Fig. ])l \ NS&EER Fig. 1 S,EM 1mage of e-mail : tsumori@mech.Kyushu-u.ac.jp
BEht, MU T ii% B magnetic particles. WEEF—D—K : ALHE, BT, VILPD
WES—ROBEEES. - Far -y

F7, PDMSOBLEFICE: O wEHOR®
% N z BARICESNDWEREINTHEREL
GaMNATHLIET, REL y < =) 1S ot
ORIEH 7 SBUBIC 078 LT, B4 OB EEULN

BLTWD. BRDMECERDARDNF

:@&5@ﬁ¥ﬁtgoﬁﬁ =
RS R M - ~ BRIEBEENSL, B—RE0DE THAME
CHRESERSTS. E}glgazrt%‘j;fl clusters £35ULDEERIT 3 LERMIC.

@ IR ENE ZTE1FCER 200 pm
ES—#BEICOEREBZNZTROBE &, Kin tﬁK@@%ﬁ@@% ~ '
BOMPEFig. 3ICTRYT. FEDITELIRO THX 9. Fig. 4(CHK
MNREZEZRT. INEBEIRBEZMREXT D1 BE%, Fig. 5(CEFEh
DICEBLBEETHDM, BORFTvIFyavhk
Zmn9. BUOEHS
DHE, ERDAMET o
EXEN L CWLWBZ EHFE  Fig. 4 Artificial
RTED. ZD&SH  ciliawith 5
MIBDEVDIGIEEZ X different magnetic
404+ =)Lk EFEE  orientation.
n, ERICHERNER

—_— - —— 45

ik --—sil -sm—qh.. .

<<<<<

[mm]

— =

&
Vertical positior

l?h 5 -3 =28 <2 =15 —1 -075707 05 1 l‘.5 an L\%(Z).
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/ ) -
Fig. 3 Actuated cilium in a rotational magnetic field; —,"‘\ -,_‘\ _\\ —_\": - —,\_': 5
(left) snapshots, and (right) trajectory of the tip. 6@, N - 6[@. ﬂ'd% 7.‘:de3.
LI i, [t I, [P o
BN FZRAWVCATHMEZRAELUZ. 51, = “. "ty =N - N
M= S NES 1 - = = - - g -
L*_/)ILTZ |‘, %JUE@%’J\i{E, i?‘:_, j(@#ﬁz 79 deg. 92 deg. 125 deg. 161 deg 180 deg.

RITEIUEICDOWTHARZITS FETHD.

Fig. 5 Propagation of metachronal wave.

@ SEXE (R—ILK)
(1) Tsumori, F.; Saijou, A.; Osada, T.; Miura, H.; Jpn. J. Appl. Phys. 2015, 54, 06FP12.
(2) Tsumori, F.; Marume, R.; Kudo, K.; Osada, T.; Miura, H.; Jpn. J. Appl. Phys. (submitted).
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FPER (BMER) ([CZ2SHRFDRELTCSREN K PHEE

N Underwater propulsion of a particulate driven by concentration gradient
to learn from neutrophils (white blood cells)

@ B

PFPIRIF, REBIBPEDSEESNDENLERF
[CKDEM LN, MRPHSEHRNEHTTBEET
BiEEE (EfLM) ZBLTWVS. —NICEEAROD
373%512‘2%'430)%(*&?(:(15;%&7E\Jj‘:a*‘b%(:ck%ﬁ
ERADELA, Kk (MKRDP) ZESNT SiFPIK

DERBMLENE CBRH E SHERBSNTLERL FRIBHE : AZH
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e-mail : tama@life.kyutech.ac.jp
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@ SE XK

(1)P. R. Ebrahimzadeh, vol. 67, no.5, 2000, Journal of Leukocyte Biology, pp.651-661.

(2)R.A.Jannat, M.Dembo, and D.A.Hammer, Biophysical Journal, Vol. 101, 2011, pp.575-584
(3)M.Tamagawa and K.Matsumura, FEDSM2008(2008 ASME Fluids Engineering Conference) ,2008, pp.
553191-553194

(4)M.B. Byrne, Y. Kimura, A. Kapoor, Y. He, K.S.Mattam, K. M. Hasan, L.N.Olson , F. Wang, P.J.A. Kenis,
C.V. Rao, PLOS ONE, Vol. 9, Issue 1, 2014, e85726
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Figure 1 Schematic
representation of PSA powder.
After application of shearing
stress, adhesion property
appeared because of outflow of
inner soft polymer from the hard
particles shell.

@ XL

RIFF THRFE UICRIRIEBH L.

Fig. 2. (a) Stress-displacement tack curves
obtained for PSA LM: (i) before and (ii-iv)
after kneading.  Pressure applied to PSA
liquid marbles: (i, ii) 5.1, (iii) 26 and (iv) 110
kPa. (b) Relationship between pressure
applied to PSA materials and maximum stress
in tack measurement. Samples: Liquid marble
PSA (left bar) before and (left center bar)
after kneading, (right center bar) PBA latex
film with a thickness of 45 um and (right bar)
commercially available PSA tape (Scotch®
Magic™ Tape 810)
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1) (a) S. Fujii, S. Sawada, S. Nakayama, M. Kappl, K. Ueno, K. Shitajima, H.-J. Butt, Y. Nakamura: Mater. Horiz.
2016, 3, 47; (b) Chemistry World (http://www.rsc.org/chemistryworld/2015/10/liquid-marble-glue-pressure-
sensitive-adhesive); (c) NewScientist, 16, 21 Nov. (2015) (https://www.newscientist.com/article/dn28489-

powdered-glue-goes-on-dry-and-sticks-when-squished/); (d) & B#TE.
4T; (H L2 T B4R, 2016F18138  6M@; (2) 16 71(1), 72 (2016)

M@, 2015810818,

20155E11 828, 26@; (e) EBH!

2) EEHFESL. MTER. RS, K5F82014-033705, PCT/IP2015/056012
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Fig.1 Photograph of Spongia sp. in situ and the shell of
Vulsella vulsella. The red line of the sponge corresponds to
that of the shell.

Fig. 3 3D reconstruction of sponge-bivalve
aggregation (Upper) and bivalves (Lower)
viewing from the same angle.

Fig. 2 Cross section of sponge-bivalve aggregation.
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Fig. 1. 3D confocal micrograph of spider
mite.

Fig. 2. 3D topographic images of a colony
of E. coli on LB agar with different agar
concentration. A : 1.5% agar, B : 5% agar.
Incubated at 30°C for 9 hr.
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Schematic image of juvenile sponge. Upper
right: choanocyte chamber (yellow circles =
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