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Microorganisms are found in nearly every environment on earth. Contrary to the “lone wolf”
idea, most microorganisms exist as multi-species biofilms in the environment. Due to their
abundance and ubiquity, the ability to “control” (prevent, suppress, modulate) the behavior of
microorganisms is important in many areas including suppression of infectious diseases,
modulating intestinal flora, microbe-mediated water treatment, food production and handling,
cosmetics, and pharmaceuticals. Biofilm control based solely on an engineering approach, such
as changing the nutrient, pH, and/or oxygen supply, however, is rapidly reaching its limit.
Therefore, innovative control technology based on a new theory for multi-species biofilms is of
vital importance. Within biofilms, there is both intercellular interaction as well as tremendous
heterogeneity. Clarification of the mechanisms of these interactions and the sources of this
heterogeneity will lead to a greater understanding of microbial communities and how they may

be controlled, within their own unique environments.
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BEADOFRBMREERIE., BFRBICKEILEEEERADHLLLIT. EXGERLERAN
WELE, HEBDBEMBEIERILKZRERERELTHETAIENARETHY. CDL
SEANRENEA T AMEIXRHELEERRISH T ENAFLATAI—ar ~DF A
HFSIN TS, MIEINBEE ST SIRICITHEKDRAITNAF IV LERKT HLE
ANTWAD, HREIZBITEINAAT4ILLRE M FEEDBEEIZDNVTOEMIEA
BACHoTze KR TIE. NAATAILLDZATEIVAA—D T ([CE>THFHEL SE
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Alcaniborax borkumensis |XRILIKFR D RFMEZEH T 5B EFHETHY. [RIBIZL->TH
PNt KDT—BRICBRITED, AT IMVORGETNAREFALT, AHFEE
WNEREEDHEERZES VRSB TRIRIE T A EICHIILz, COY//a5Rk
AT INAR(E, ERFE 10~200 ym LLFOHEE ST L, ME L DM FEEHEOZEEE
1 BRI EBRELEGTAZENTIRETH S (B 1A) , BEDFER LY. A borkumensis ;R
LIZ2DODEBEZZATDINAFTAIVLERET HENBESMNERLRY . 2D 2 DDEA(T
% BkK/ N\ 17T 1)L Ls (spherical biofilm: SB) &4H{K/\A AT 1)L Ls (dendritic biofilm: DB) &
£tz (R 1B, C) . YAV OFART /A AP R FLIHFEIE AN TBK P TEHRIRDBEEE
®RE. REIC SB MRS TERITEIL LG, o1z (R 1B) , LAL. FHEIZ DB A FRE
NEEREDEED BN HEIEBIRREEIZE Lz, ShICE > TREOEEN G
BEAICIERL., &Y E<OMBAHBIZEMTED L5241 (R 1C, D) , SB [£iHi#EATE
D 0% LZEHETHDIZH 72 FMZ W E LT H—5T.DB [XRIFEDEEEHI 20 BFfE
TERT SR 1E). 2 BDNAF T4V LFO— M L-YDHEEREIXZIZRALTHS
M. DB IXHREDEEZILITHILIZEHT, SB KYELITEMNIHELCGHEEDFET D
EETREICLTWWA I EMBAL M ELE ST,

TNENDNAA TV LOMRRRE D MZRA T4, DB MO RE IFBHKED
=<, SB fifa kYL HICIERFF T HIEMNBELMELE ST, SHIZ. A borkumensis |73 7
Y—D708 bR L TREABRNEETIE HEORADEREFAREELTINDEER
bz, Tz, 1 LA OBEMRBERERLY ., MEOMIR X HEREEMELG<ES
THEY. ZDEEIXRRDRIFYIE(HDFIE—ARIZERTEMN, ELIESUF L) ELE
LPLTWAIEEHR L -, F- HBEOMIREL L. MRAZSHILREREFFEIEN S0 M
ENROTULVEWER M DIRED LA RSINTz, MM EEL. BETHLITK>T/NA
A4V LROHBEAENIZHLEL, FiDAEREL. SR EEHFEEORNBHIASh
%, TOHERHARTDOEENEIY ., MlzIcBbihDOF1—T R Eh5S,

AARDFHERNS, B ENAFTTAILLEREL. EVNIHATEHIEITE>T, HED
REMRELESE. RICHEHEBLTVWSIEN RSNz, AMR (L, MEZERAL A
AALATAT—230 DMFERIZEIT SEEZLND,
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Lin SZ, Sakai K, Blanch—Mercader C, Prost J, Nomura N,

Rupprecht JF, Fattaccioli J, Utada AS. (2023) Alcanivorax borkumensis Biofilms Enhance Oil
Degradation By Interfacial Tubulation. Science, 381(6659), 748-753: doi:

10.1126/science.adf3345.

You Tube: https://www.youtube.com/watch?v=UwPVeiMYi—M
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