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Exploring Biological Mechanisms
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Microorganisms are angel or evil?
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http://www.eng.hokudai.ac.jp/labo/tre/

Tohru Dairi : Professor
Laboratory of Applied Biochemistry
Division of Biotechnology and Macromolecular Chemistry

(OResearch field : Applied Microbiology, Engineering of Biosynthesis
(OResearch theme : Biosynthetic Stuydies on Natural Products
OLaboratory HP :

http://www.eng.hokudai.ac.jp/labo/tre/
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Figure 2 : Search for new targets to develop antibiotics
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Figure 1: Biosynthetic engineering to alter end-products.
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Frontier of cell microworld by applying mechanical engineering
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http://mech-hm.eng.hokudai.ac.jp/ micro-nano/index.htm

Toshiro Ohashi : Professor
Laboratory of Micro and Nanomechanics
Division of Human Mechanical Systems and Design

OResearch field : Biomechanics, BioMEMS
JResearch theme : Study of mechanical responses of living cells,
Development of cell measurement devices by bioMEMS technologies
JLaboratory HP :
http://mech-hm.eng.hokudai.ac.jp/ micro-nano/index_en.htm
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Figure 1: (a) Forces acting on articular joint, (b)Pipette

aspiration on cartilage cells.
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Figure 2: (a) Microwell slide and cell culture,

(b) Flow-imposed test.

REICBEICEARTZCEPS. EEAE
NOEBMOERFSNTVET,

I MEMSH fific kW Eikge s
HRaEHR TN A X ERIRT B

FEE TR BT ESFOHRFIMT
HBMEMS (Micro Electro Mechanical
Systems) T & #f2/ N1 A XH =V ZDR
RIS TBZEHTE. HA2DARETIE
NAAMEMSICEBLTOWET 2L,
MEMS#H iz AWTERLAZ YL EH T
ZATHBRIN -1 707 VR (1 3rEE
umPEE) (SRR IR E T A2 &ICLN (K2
(@), ZD=AIaYTIIVAZARICTA a7
WA T4 7 ZE T (VR B AT 24 &
HET ANCHTIMEEDOICEEESH
KRICBRTIIEPTEET (H2(b)). &5
IS HRORAEICHTICEERRBRELT
BOBOHETHRETOIZEICL. EE
R ks CEErMREA N MR E
OEREEARICHHI T2 &N TEET,

MEDESIZ. MEMSHMTOFHICE
V.ecmZEEDPSUMBBEINB R 2B e LY
DA —IVEBRIENAIREICHY) KSR
& - =30 R L M RS E BR R 4T D WE SL A HARE
SNTVET,

FHARELE, ZLIEM- BT AT ICISASN TELMEMSHli %/ 1 FIEFAL.
ERHEKBADKOLT AT H.




MO ERD %ﬁg:
)
| ..'_.',"
EEYEE

B LZOERDOFUVNEKEZzEHIET

Novel bone diagnosis based on mechanical engineering
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http://labs.eng.hokudai.ac.jp/labo/biomech/

Masahiro Todoh : Associate Professor
Laboratory of Biomechanical Design
Division of Human Mechanical Systems and Design

DResearch field : Biomechanics, Biomedical and
Rehabilitation Engineering

Research theme : Micro-Nano Mechanics on Bone Tissue.
Mechanical Evaluation of Biological Joint

JLaboratory HP :
http://labs.eng.hokudai.ac.jp/labo/biomech/

BB EEERETS
[&] D5 E T

EEOSEHALHSDRIEICL), BIFP
BERELECLDEHEREEE» EALMH
BELEOTVETR/IE LM VEBEPX
HRCTEBEWV S XIRRIUFEICE - TE
BEFAEL. BAEAHE -BHTAF A
PIECERL TEEL - K1 DL MR
WCIEBITEER D DT INZANMNER B
BADIAZ—=5 R Fhoh3REEEEE
STVET A A BEDE VT /321
MERIEBBRECEZELBERI S LD
BEEHTEEDIRILEE>TVET,

LU ., INE X B 4EL £51E. TERR
BECHEWTEIAT—HFCDODEEICLE T
TOZA—TURERBRERTFA5N M
FEECEDS[BE | DEE N fEREN
TWET ZDIIICBDOWAGIEED  »SE
EXABTHLEELER - EHICMAST
DELERHIOMIAICEELEEZR L
TWBEEZLNETH  ZDRHESH DI
SWRICKREZDAHZX LIFEESHICESN
TWEHA,

1 BHEBOMBEEAEE

Figure 1 : Composite structure of apatite and collagen in
bone.
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Figure 2 : Synchrotron experiment for
bone mechanical analsysis (left) and

Raman images of different aged bone
(right).
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Ken'ichiro Matsumoto : Associate Professor
Laboratory of Biomolecular engineering
Division of Biotechnology and Macromolecular Chemistry

(OResearch field : Molecular Biology, Polymer Chemistry

DResearch theme : Synthetic Biology

OLaboratory HP :
http://www.eng.hokudai.ac.jp/labo/seika/ TOP.html

Microbial plastic factory
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Figure 1 : Microbial cells accumulating polyester granules.
Polymers are stained by fluorescent dye.
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Figure 2: Transparent film of engineered microbial
lactate-based polyester (right) compared to opaque natural
microbial polyester poly (3-hydroxybutyrate) (left) .

MEEEDTVWET  RRDKR)Y—%2TZ
AFy7HEDOMBELTHATZICIE R
UY—DBFBEEHMT ELEN BYE
T CORICEE L BON, BEABEOE
HH RN T, T/ v —DILESE TR S
ZENTENE. R —DIBEHITHY. &
BRI T LT B2 LB T

I RKREFV . RREEB2D
FLERARU T —DE R Th

BA24OMEITIN—TTld . RIIZXFTILD
BABRICRAICIEFERELEVWE/Y—%
MAT. EETERDPEIDERANTVET,
LI EABFROEBREEMEATIANIC
BETIIET. RATHER SN EVED
BHLOWRUT—2MEMERTIENDT
EICHBU)HATOET,

FTH RIEERTHOTERICKINL
BRI —E OMENMEE R~
—CIIRGV)ERAMEEREEREAL
EBNEYEERTIEN DHLUELE (K
2) BE . MEMIIBEERENEL THE
HIZDOT. ZThEBMATESGLERAN,
ABOERTIEABRI~—I3BRE- 7
DTT DI EFVRTLICIE. T
ERBINDZZEDGE D S/-BIN-HEEED
RoTWBZENF HNET . T EIFERTID
PZORMENDEANEZATTY,

PR IR (e A D5 U B, EROIBESBRELARRICEELS
OBEOBISLEA TS,




MR A X —

ISFIEFERRY
EMMETAMRE

BhZ
Kl s

[PROFILE]

OMRLE /MRENZ. EMmIEF

OMRT—~ /#5137 X eI, BEMR -7

OMRER—LNR—T
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Masafumi Nagayama : Assistant Professor
Laboratory of Biophysics
Division of Applied Physics

OResearch field : Cell Biology, Biophysics

OResearch theme : Cellular Dynamics, Adipocytes (Fat Cells),
Live Cell Imaging

OlLaboratory HP :
http://labs.eng.hokudai.ac.jp/labo/BioPhysics/
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Direct observation of cellular behavior by live cell imaging

K3 EED AFERD
AX(IRERFHRED S BE
ZZ10FEIFETI ARy RO— 4]
PAREEMESEBEELTYXAICEY) LW
SNBIIEoT . BEEBLEREDT.
HLUHHEXYIINZL TIRBERFRERIC
LR HBEBVET b ETIHTLE
MOERTEBOITREESTNBDIE,
[AERsAE | SN 2B TY (K1), 2
DRERAMERIE. IBREERT A /2L AN T
BCETHIRZIOLDON K-/WEENT
B3 TIREL IS OEREICISU T4
BRIVELEDBTEIIET EEFDOIRIV
F—NFUREEBAYICIABLTVET Z
M7= BB OBE LB X, BN BB
(CE-TRER B EER 2 ICHRD & A X
Ry IO RO—LANEDBENBZDTT,
2D &H BRI D SR AR
IPRRTB10. EROA R IS EER T
5@ OBEFXRE 7)) DEEIELID
AEINTEEL/ ShUISHL. A= B I
BESICMBI AV T80 -T2

1 FEREROEHEE R
(MR E S . JRE A R TR ELTHY  MIRN B ER
DIEREEEZTVBIEFDHB),

Figure 1 : Micrograph of living adipocytes (blue : cell nucleus ;
green : lipid droplets).
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Figure 2 : Sequential micrographs showing enlargement
of lipid droplets in adipocytes.
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