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Biomedical

« MEMS(micro electro mechanical systems)
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Stretch chamber
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Stretch-activatedchannel dependent
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SA channel
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MscL, MscS (Non-selective)
Mid-1 (Non-selective)
TREK/TRAAK (K* selective)
SAKCA (K * selective)
TRPs (cation selective)
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Molecular ldentification of a Eukaryotic, Stretch-
Activated Nonselective Cation Channel -Mid1l
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SAKCA

MDAL 1 I1PVTMEVPCDSRGQRMWWAFLASSMVTFFGGLF IILLWRTLKYLW 50
TVCCHCGVKNKEAQKINGGGDTQADGACKPTDEKEENVAAEVGWMTSVKD 100
WAGVMISAQTLTGRVLVVLVFALSIGALVIYFIDSSNPIESCOQNFYKDFT 150
LQIDMAFNVFFLLYFGLRF I AANDKLWFWLEVNSVVDFFTVPPVFVSVYL 200
NRSWLGLRFLRALRLIQFSEILQFLNILKTSNSIKLVNLCSIFISTWLTA 250
AGFIHLVENSGDPWENFONNQQLTYWECVYLLMVTMSTVGYGDVYAKTTL 300
GRLFMVFFILGGLAMFASYVPE I ELIGNRKKYGGSYSAVSGRKHIWCG 350
HITLESVSNFLKDFLHKDRDDVNVE IVFLHNISPNPELEALFKRHFTQVE 400
FYQGSVLNPHDLARVK I ESADACL I LANKYCADPDAEDASN IMRVISIKN 450 COOH
YHPKIRTITOQMLQYHNKAHLLN IPSWNWKEGDDAICLAELKLGFIAQSCL 500
APGLSTMLANLFSMRSFIKIEEDTWQKYYLEGVANEMYTEYLSSAFVGLS 550
FPAVCELVFAKLKLLMIAIEYKSEKRESSILINPGNHVKIQEGTLGFFIA 600
SDAKEVKRAFFYCKACHDD I TDPKR IKKCGCKRPKMSI YKRMKLACCFDC

GRSERDCSCMSGSVHSNMDTLERAFPLSSVSVNDCSTSLRAFEDEQPSTL 700
SPKKKQRNGGMRNSPNSSPKLMRHDPLL IPGNEQI DNMDANVKKYDSTGM 750
FHWCPAKD IEKV ILTRSEAAMTVLSGHVWCIFGDVKSAL IGLRNLVMPL 800
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|
Transient Receptor Potential channels

Drosophila Retina
non-selective cation channel

ankyrin repeats (N-terminal)
variety of sensory system
TRPV1—Thermosensor
Mechanosensor?

TRPV2—SA channel?

Current Opinion in Neurobiology 2004, 14:362-369

6 putative transmembrane helices
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A novel mechanism of myocyte degeneration involving
the Ca** -permeable growth factor-regulated channel
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Cellular Biology

TRPV2 Is a Component of Osmotically Sensitive Cation
Channels in Murine Aortic Myocytes

Koatsuhiko Muraki, Yuobko Twata, Yuki Katanosaka, Tomohiro lo, Sosumo hya,
Munckasu Shigekawa, Yuji Imaizumi
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Effect of TRPV2-siRNA on stretch-induced [Ca?*];, response
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Inducible, Tissue specific, Human Kl
Double KO
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A novel mechanism of myocyte degeneration involving
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Ito et al., ARCMB, 2008
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Fabrication of reconfigurable protein matrices by cracking
Nature Materials 4 (5) :403-406, 2005

“Nano-crack”
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Fast Scanning cantilever
~Conventional cantilever _ ~ Olympus
S5 YMPUS 1.0KV 12 0mm x250 SE(U) 2002/06/15  200um MscL/WT MscL / G22N

Open mutant

5nm
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Microcontact Printing on Stretch chamlber

Tyrosine phosphorylation l | Stretch-induced [Ca2*], |
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Before stretch

After stretch
(15 min)

After stretch
(60 min)

20um J Biotech 2008
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Cells iIn microchannel

Coverslip

(DHigh shear
@ Laminar flow
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T
Cell response in microchannel

Nuclear Factor kB [CaZ?*]; In response to shear stress
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Principle of laminar flow

‘ ~500um in width
~ 50um in hight
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Principle of laminar flow

N

“Subcellular positioning of PARTCEL
small molecules” (pattented)
Nature, 2001
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eDecreasing in Population

eDeath (1.077.000)>Birth(1,067,000)
*Decreasing in Birthrate
*Total fertility rate : ~1.3
e\arious cause

sInfertility

Onein 5-10 couples
»Male factor=Female factor

e2-3% : IVF
L1846 A28 AR HHE
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e Timing treatment (Ovulation)

e AlH (Artificial Insemination by Husband)
e |VF (In Vitro Fertilization)

— |VF-conventional

— IVF-ICSI (Intracytoplasmic sperm injection)

Sperm NP

Cardiovascular Physiology Okayama University Graduate School of Medicine



Conventional Human Assisted Reproductive Treatment (HART)

Sperm preparation Egg culture

Density gradlent
c Mimeral oil

Culture dish .
Culture medium
e Embryo
centrlfuge
400X g, 20min

N /




1. Microfluidic Sperm Sorter System
2. Mechanically Active Embryo Culture System
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Sperm Sorter /microfluidics
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W=500pm, H=50pm
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Sperm Sorter /microfluidics
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Motile sperm
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SWIM UP !

400 X g

MFSS & Dilution

semen medium Diltion
MFSS

No centrifugation >X3
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Short processing time

semen prep
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—

20 59.6%
*|RB: Passed 13/5/2005 ¢, 0997 46.8%
*40 couples with 50
Informed consent % 40 —
>4 eggs = ICSI 30 E—
*Embryo transplantation
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-
Mechanical stresses applied to embryo in oviduct

» Shear Stress

» Compression

» Stretch

» Turbulence

» Friction




Tilting Embryo Culture System (TECS)

20deg tilting for 10 min, 4-6 mouse eggs/drop

- Blastocysts/total %

Control 63/136 46
TECS 77/130 59

J\ Control unit Tilting culture unit

Roll
00
(misée) 0-003  nesime) 0-0018 Rils
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