WOREER A R OHEARILIZ T~ 7 AN @@ TE
BT A X0EME LK NT v TR ikER
LTW5, Mg 7 U— MELOMSIE T
Ho., HWEEEShTWS, T, fMEEIMH
LI, ERO DI ERIT A VL
L,

C. WFFfER
1) #ERRI
E

v U AMBEROBHOBELRTHE I v
kT —< R (SLD I2BiF5 416 %5
DEHBEEGEICOVWTEGFREY Y X2 AN
THEMT L. 77 /VEB MPP6 L E2E 41 CADM4
BEREOREEZRE L, MPP 77 2 U —&HIX
WANER COMEEKROBERICEDL T
BHEEZLN TSN, 4. 16 KB~ U A MR
HETIEL MPP6 D3I L TV B Z &b, 4.16 A
MPP6 O RIFEEME LTz, —J5 CADM4 & 4. 16
KRETHLRLIZZ E LD, 41612 K 5 CADMA DJEE
N~ RELCORBPALN L oTc, EHIT
5B & T Sre 25 MPP6 & fEA L. 4.16 RIET
1X Src U UEBLIREEDRS L LT3 Z &S 6
Llpol, Src ITHIRESENER L U VBB EE
Ly P MEER LN TWND I E0b, B
BiEO V7P ABRBOERIRE ST (TR,

KBTSV 7T VERLIEERERD

R R WMEBECS %ﬁ“%% 11G6E
/7")‘)L§EMPP6 Sre, :

& U)E E@Aflﬁ/ﬁﬁfv-)tfi‘]

PECIDIE i)

2) EEERE A AV - RS RURHMERLIE
4.1G KRB OMRGHE~DOFRERA L LT, mAE

19

D 4. 1G KRB~ U AL EHEHRE
DEE N,

IR B SLI MR
P AR L i U CEBEALICIA L2 &
L0, BEERICEET S Z L bhotz, FRfL
BRICBWTiIH. 4.1 772U —EHA 4. IR KIET
HERMMEREMEVWIREERE -T2 L 25K
95 &, SLI T 4. 16G-MPP6-CADM4 18 &3 ##%
WA DDA T 2BES THIBETHEZ
ERIE X T,

ZDITNT K D BRAEDEACEZ I O T
DT DIT, MIEMME 2 Bl < B 70 IRE CEBEERGE
T B AEENEBEEIEZITV. SLI OHBICBIT S
u LIEREELZET LT, BE%H 2 & CopiiR it

HERFFICHEERRICE( L, TOE(ICEDLET
SLI BARRIZHEEEORINELLL TV, Z
T EFRTE I IR A~ o AR I BR O FE iR i o> K

I IRBERAO R b U R~ DB SR & R X W
Do, MRIREN AR Z 20 TREL T
FMEADO—2IZ A EEZTHS (TH),

< Jfk

ZOX ) ICEEREEAVE RS E R
(LRI BRENCIN 2 T, MEHEER X b T
W JRFTHHIETF Ry bEMBEEAL, £EE
PR L CEIRER AT 5 Z & T, BEMTOMm
A BIENT LT, FIRMEEBRS I O X ) Rk
S F ORI A L2 E I3k O E E
— AR TR ICEH LT LE 928, EFEAE
H—EREEBREEEZ VD Z L THRET RN
FOEEFREL CRELGIOEMEBBEICL-
TR TELZEEWALNI LI, ZDX 52K
RREZHVT, $B L ERRERESEOEE
RATICISHTE 5 LEZXTND

. BE



BEER OO X 9 e PR ME CREE IR X 7z
MOHHEREZREL., TNbLOSTHREEREH
LINNCT HZ LI X - T, MRS OBES
DI 7T ER L EENT 5 BEEEEHALT. Mia
EE TR\ TV I/ rokiam s @mENRTON
TWDHIIGRE T 2 b MIREIC BT D HEHRE
THOLZEBRBALNIZ, ZThbDRRIZY 7T
VO, RIE, B ORISR A ORI &S

DEEDI, SHIAKRINDDERDBIEDR
R XY, B MR D RMO BRI RO

iz’ s &EE XT3,

Fio, ZOWBTIND OIREREERE FT
B L\WEF B EEAT IR O BRI b )
LTwWa,

E. &

FLUWETEMSEENE AV, BB L T
WAHEERERIIL. BICHEBMEEL b bo9ET
T2 <, MBSO M ia R E A B b 5 EwRisE
DFEENE BT 632 LKA Uis, BERNERHM
faNOBEEERZ SV S FVEREREET
DEVO T TFHEAEHITHOHLNE R ST,
IDZENL, BBOET YT AORIEE MR
R DR IZ Rl U T AT BT O BESLIZ 18 VT 7 BF
ZENER LI- L EZ TS, B, Z O AME
FHRF P ETH TH D,

F. fREMLRER

2L
G. WFgEFEE
1. FRXHE

1) Kamijo S, SaitohY, Ohno N, Ohno S, Terada N.
Immunohistochemical study of mouse sciatic
nerves under various stretching conditions with

“in vivo cryotechnique” Journal of Neuroscience

Methods, 227:181-188 2014

2) Saitoh Y, Terada N, Ohno N, Hamano A,
Okumura N, Jin T, Saiki I, Ohno S. Imaging of

3)

4)

5)

6)

1)

2)

thrombosis and microcirculation in mouse lungs
of initial malanoma metastasis with in vivo
cryotechnique. Microvascular

91:73-83 2014

Research,

Wu B, Ohno N, Saitoh Y, Bai Y, Huang Z, Terada
N, Ohno N.

histochemistry of HRP for demonstration of

Immuno- and Enzyme-
blood vessel permeability in mouse thymic

tissues by “in vivo cryotechnique”. Acta

Histochem Cytochem; in press. 2014

Terada N, Saitoh Y, Ohno N, Ohno S. Membrane

skeleton in Schmidt-Lanterman incisure in
Schwann cells of peripheral nervous system.
Springer, Schwann Cell Development and
Pathology; Eds.Sango K. and Yamauchi J;

p.29-45. 2014

Ohno N, Sakoh T, Saitoh Y, Terada N, Ohno S
Schwann cell-Axon interactions: The molecular
and metabolic link between Schwann cells and
axons..Springer, Schwann Cell Development and
Pathology; Eds.Sango K. and Yamauchi J.;
p.47-67. 2014

BEEATE, FHREL. KEMHE. KEFH—.
AR L D ERD A ERETO
AR ST & MATERBO A HLE.  IURE
FlEEMEsk 29, 11-18, 2014

SFFR
FHEEA, BET AL REMHE, LIER4£.
KREFE—. A&~ U ZARMIFEREIRAME D
RRERERETHEEL V7T Ao B OMR
. (V=2 vay”; MEROHEE & H#E
bl 6T o FEELS) 5 55 [Fl A AHL M
f{LZeRs - FINES AR 20449 A

FHEAE EZBEFHNERSEOBIRIR



RES T "*‘“@@ﬁﬂﬁ (FRTE
% 46 [A] B ARFER D TR
& HE 20144 10 A

ZHEHR)

% - i

hii

r>

H

3)  _EM&BA4A. BEEE & 16, REMRE, KEH—,
FHEL ~UALEMBRICBITOEERE
EH4.16 & OFL angiomotin FLiR DB AT =
FOSHEORREE. 5 74 8] B AMH Fa T
MEFNES. &R 20144 10 A

H. Fe9RfEWE D R - BaRiL
1. BFFERE
mL

2. EMFREE
L

3. F0f
L

21



THk 26 EEEANBE LHREELH EHAMERER LRSS
EREBRERS LKEA

BRI BT L W R M AR R SR B DT B OFREEE T LA ERR L. 7 DILHE
DFEERT AHFGTICEIT T
—IARETE T /L DR RE BT f—

e B (ENEEE ALY TF—va vt — AR—VRZSEY L 2 —E)

MEEE

RREOHREEREORLTBIET &L ZOERITIZEW LR TVWESETE X, 1
h EDBTRBITIE O THESL LI IBFIER S FIIMEL L TR O P, ERBRELEE LRV, AT
RCIHEROENDFEROLNICTHI L AEME L RBZ2ERTAERROR s J—=
TYAT KL BETEB L. T K o THEE S W B ERM S T O L ~UL O 21T
SEMETNVERENOEREND, AOEFEICE O TREHITZ2L—F v b & LB
TUE~ T AL T DV AT L BEL, HREREORIEBE X HETIHEZEY L
TV, SEEIREBETVEMICEST 2 L5 EBHRBREFMT 22D 0ERROFAL 2

1To7,

A. WA

DFEMFEFEORRBIZE Y 2 OEBRKE
BEFHRRE SN TVDS, EBREOMEEERS
DHEFIZ B VT H REAR T, Charcot-Marie-Tooth 3%
WRREINIBEBREORBHREEZELZ DK
REEFREE S, EOF TOEREA HER
NI TND,

LML, ZThbBEFLNLVOERREIZ. #
OERLERBLEOREBERLE W RRE
BHEATVWD, Tbb, < OBEHEREBICE
WCTIHEBEBRFLOEEREDL IR A=A A
ENLTHRBREICESTWAO0, R/ UKREH
DHFTHERIFEELELOD, LWV oz mnlR
MTHD, FFFIZEDRA D =X LA AL TEIR
BB ZOOBREENRFLRRESLTY
DENIRD THRZEOBEEFETH 5,

RSB T AEREMREMKEZ Y —5
v b & LT, BEEROKERENORE S NLIER
BETE@ECOVWTEHYEELLTOBE %
RT3 2720, ZOFBFELZHELT L2FreX
LTW3, £, ERICEMS FIZO W TFMEZ
TH 22BN ELTVD,

23

B. W Fik

1) e—Xow F-«FZhk

n—& sy K« 72 MI—RAIZHE O 5HHRE
HPEHEELAFMT AR LTHAISRLTY
D, TUAZERET LRy FOEICHEL, =y
REEEENSBRLICAE— FEETF TN, =
UAREGREEETAEDICr Yy FEEFBEIL T
W Z LD BRAE—FRERBIZOoNTE
DEESZEREEY . REOITIEETTI, Z0%
TETORFMZ EEFMT 22 & T, ZOEKED
IREEIRES) . B OEE LV~ B HERIT 5 Z &
MTED, MKHFBELELS, EEBETETO
R & W ) BB RIBE TH 2 F 0 HATE
fEfr 7T —% & L COEEEREW EAEMNT L
nTna,

2) TANT Vw7 « TAPMIDNT

TFTANT Y w7 « TAMITUZAOREHICK L
TEJRD & DEVRE (55-60°C) ZA1TV>, HKEEITE)
ko TREAH ETCoMEEOHE T %
FRTL2HDOTH D,



Du—gFuy N FANRIEELZE AR
ERFEE - REREERANICTHE L TV B Dl
HU, ZOT—=AT7 Y v 7 « F X MIEICREEE
DETRERMT S LE2 b5, EMICITES
BEROEENDID, BE B RITEHL LR
Lo THIEESND Z L LEMLUTOREI
B BERERE A RMT 2 L BE SN,

AT TR O BARTEOBLEE MR BIC BV Tk
MHREMREEDLIEFOGIREENMETT 3 -
EBRRMBNTWD Z &b, 29 LEITEBEIC
Lo TEOBEZEAEL L TCHEMTX B LE
Z bbb,

(B~ DB
ROBEHRIEERED Z AR E 2D, %
D TEY~DOAEITHBNBERL D L5 2
b D, AMRETEEHR OB ERER S DK
WENTEBESNTND,

C. WFEfEER

TR 26 FEING LT HBMEMRE L LT,
FERMEHREMEREOF CHEERB L LTA
EDTHNER)F xR - ALY Ny NFORE
PR r 24 2 BLEET & L THEMICEN -
TV % HLD5 OB~ 7 2 DR % A FE I EBr
oM EIT>72, B—F vy K- FX Mz
ThEey ROMEBLIOMET 2 F T LDT
A—ZDBEETST, TANVTY v « T A b
WOWTIHHBRORE L BESFEOREEZIT-
77,

D. &%

NRYF TR AT N NFOFRERRIA & 1=
BIEE S T ORME - B2 S LRBEF L=
ATHHNYF TR AT Ny NFELER
5% (HLDS) £#~ v A 248F LI {TEMEITER
ROBEfEEITo, B—F oy R+ TAXAFBIW
TANT Y w7 «FAMIWTRLRAEOEW
FAMETHD EEZ LN,

24

E.

1) p—=F—my K.
BeiTol,

2) TANTY v
Y —RE L,
3) BWRIEMOFEY—Fy Mo LEBET
WE~ T A RS DEHFEEIT> T 5,

7T A b DRSO

T ANDORENT A —

F. fREEfERREH#

L
G. BreERE
1. FXHEE

1) Fujiwara S, Hoshikawa S, Ueno T, Hirata M, Saito
T, Ikeda T, Kawaguchi H, Nakamura K, Tanaka S,
Ogata T (corresponding), SOX10 Transactivates
S100B to Suppress Schwann Cell Proliferation and to
Promote Myelination. PLoS ONE 9(12):e115400,

2014

2) Nagao M, Lanjakomsiripan D, Itoh Y, Kishi Y,
Ogata T, Gotoh Y, HMGN family proteins promote
astrocyte differentiation of neural precursor cells.

Stem Cells 32(11):2983-2989, 2014

2. FREXR

1) Nagao, M., Darin, Lanjakornsiripan., Itoh, Y., Kishi,
Y., Gotoh, Y., Ogata, T. HMGN family proteins
promote astrocyte differentiation of neural precursor
cells. Neuroscience2014, Washington DC, USA,
2014/11/15-11/19. Abstract, 2014, 497.14/B43.

2) M. FREBESR O = L 2T o — L REIRE
AR GIIRMEOBFELHETS. & 33 @HAEKE
B - BAEERIRS, B, 2014-09-27.
Tu s T NE, 2014, p.36.

3) MR BHEFREICRBT AEREBE~—H—
pNF-H O E#, % 33 B HAESRBE - H4E
FRFRE, B, 2014-09-27. 71 75 AR, 2014,
p.41.



H. s EED HEE
1. REFEE
L

2. ERHEBE
L

3. FDih
7L

* BRI

25



A. WHER®Y

Rk 26 FERLEFBREHEETE (En

REEMALHIESE)
EBHE

TRRCRDEAY L2 WERE PR EER B O E ORBET T L EIER L. 7 DIy

ST EBRET AT T
—IRBTET L OEEFER L O F I3 A S —

I e (HND =R - BRERIFRET - Bl EEES)

WRES

AR, FRERRORBEZEN LT LRI RIRE I O—EE 7LD, AIERERN DR,
BB UNIN TS, —JF Tunmet medical needs D & W MR AR R BIIE L 2 TRV,
BREORBIIAE THD. EREMMIRL LTEZ SN TWMRMAIC ST 28130
ITEREVET, HRAFTORELSHTERE LTEAEALTEY, &EEZY 7THilacER
L7-RIEEDBER S TE TV 5. Pelizacus-Merzbacher)s 38 & UYL, 0 & (= M i B U,
HFHXME OB EMERAE LD Z 2 IC LV R EENEE SN, S OICRERER LD -
MDA ELDEBETHY, WA T2 THREO—ETHEAY IF R
ot MIEOAIRE LTRETHEEEZOND. T2 T, ABFETIIME OBFZRICE
D TENEMO—2 L LTy /7 vy &N DT uT 7 —F (Fr77—F¥X) Ol
BRI V== T oA ZRNV—Ty NeFHIREEEZ BN E L, BRT v A RO
BEEZToTo. ENBRT vEAFHERET I LICL Y, FHMEScGE2HRESEZ. &6
WEARFHI R ICIRWT, 7 e 7 7 —EBXIZH T 5B E LAY A b ©F —YDIEE
TELZLPHALIZOTHRET . 5%, FFHEREZI=F 2774 LT vEAR
TREEL, HRADIENTA T IV -2 e LIENAAN—T y VAT == T %
FEhidHZ LTl T T —EXICHTOFAEREE T AEERRE L, EMoFEL
TOZEEEZRIE L 2D (LAY ORKEIEZED, —BbRE{EHRTE LLATIAIE
e L TBRITTO2ODOMERRLZERIEDITETHD.

-~
3
~

SYEBTEVERERER, PR

EED 7Y 7 HIBRIC R 3 5 B DRI fE
W, fERICRpoT, Y THREESE L
BIEE (70 THIZE) BNEWNA ORI TIESR
fbLTwa., ZU 7KL TT A ey
AN Y7 - FYVITF R A M
ERFmBNTRY, Y ITF 2 RatA MM
ORI 2 BT 2 Z L iC K 0 iEE
WEAZRESESEEBHITHR~DREMLG
R EBUTCHRAEFERABAELTIWNDLIL
BNEbNAXH o T AV IFT N
P4 MPRFERMICEESNSEEL LT, %
PEREALAE, HEVA a7 ¢, BETEFTREZR,

27

Pelizacus-Merzbacher 7 0 X 9 72 & A5 14 it B8 45
BRETFonTEY, ZhbidaeT
unmet-medical needs DEVVEE TH 5. BEHE
D LEER B O —FILREImR A O EIZLY
—TEDHRRSDZEBNbhoTE D, Eir
PERLBE R BB L CRIBI R EIE N £<
FERT, ZORBICBRBLCEEIAITER
RIBRFED ROV EE, RV quality of life(QOL)
ICELATWS. BaEREEREORREET
IEAFREINTEY, WEET T /LVEY ORISR
HEATE TS (UNEFOREESR) 23,
BLBE % s, 7o XERE b RET 7200



B TEEDET 7a—F X3t A EEE
LTWaw. &6, FxMEOWEICLY, I
HicHFS LTV aaEErmWw T e T 7 —8
(FurF7—€¥X) ZRELE. Yusr7—+¥
X i, B EOBRIC LB B HREOMKSN &
R0 R EBEACEIWTT S Z &, BRI B
THRI LR TWAO T 0T 7T —E%
TEMELT 2 Z LIC L BBEOBRA - ERICEE
BEEE R LTV AABEENARE ST
5. FZTARE, a7 7 —8 XICHd 5HEE
FIRE D= Iz, KRBt O LG EIWIENE 2 151E
LT v A ROEELRATZ. abiZ, BE
AEEEMTHHA v EEZ— (L e X
—Y) OREEEERIEL, iR E LTOK
R ER AT, SRIIROT T v aT v
= TFaTITAXEEDBEZ LITL DA
AN—T"y NAZ V== TR EHEE L,
CEWMTA 7)) —DoHREKEZETHH
ERlEREL, BARREOEFIEE UTHIEL
TW ZEERHIEETS.

IHlz, MAEEHEE - ) 370 Fadda
FRZ < FET HMAOERTH 25, MEK
T, 9O, TV NA<—F, MEZE, I
EMEERAAE 7 F DOV v B common disease {233
WTHLHEBEERNFEET L LWV I B|ENEE
BiL Tk, o7 —€ X HERZET,
HE, B, AV 5 Fadoa MCERTS
AT, PRIV EHIR IR RS & 22 5 AR
ELHFIND.

B. WFEFE

AEIOF BT T —F X T 5 MERER
MR OBEEICY-> TiE, RO 0T T —
¥ X BIOEEEEEFAWZHRBRRZEHAL
. bbb, RS e T T —¥ X BRI
CEEA L, EEIRE AR LCER L. ¥
Y IR IEfR 0%, B ERRT LER
RS CHEA L. BERBIUCEHEZEL
DT vA Ny 7 7 —HCREMEE, 37°C THE
EIRRERRE L CAEUE®ENE, VI ) A—X

28

—THELT — % ZRE L.
FRBEOD, TRIRT 5 S>0OBE % £
L, RBESRGZRHTE LIRS LTO

BEOLH®RB LT 7.

1 BESRE & SUSERH O
BESRIRE & BUSKFRNC X 2 8t s A o 1
M2 ERPRIZ B 2 Z & T, EMREEER
K OMRIR R[] 2 IR E L7z

2. E#3E ® DMSO it AER

— Wi b EMT A 7T U — LAWY
Dimethyl sulfoxide(DMSONZIEfE L TR Y, HEik
EObEMmEEA IS & EXE VY DMSO #
BIZXVBRERICEENELLI2SERH 5.
X5, AEEER L T» A EE I DMSO (2R
SN TV A ZHEARMIZ 0.5%87H O DMSO 23
FELTNWBEZ LR D. £ T, 05%05
10%% T? DMSO fF1E T TORERTEME L, #t
EE OO X D6 EDO M & BRI E
BTHZ L CHERIEE~ORELRIE L.

3. FE TR o fESY
FHEHONA AN—TF v AT Y —=

ZIZB W TR D b &G M o FHLE A A B
TEAMERITELS, EEE I~10 M BE) @
{LEYMNRLEMEINA2EREH D, T DR,
EEMRFEFET S CHEEBEAIE OBREN A
T, {LAMOREEERE HA7ED, 77—
A NAZ Y — =2 7B TR IR BT R
FERL, REOKm EZHEEL, KmELY
HIEWEREOREEEZFEHRHL, o7 vEA U4
VRUDPHEETELIEERESY RRD 50
B"hHbd. 22T, LROBEFTCHELIZ, BEE
TEMC A RIE S 2 Wik DMSO BETIC
BIF2EGEERRKE LT, EEREZIE-
ERREEATV, —ERRICR T D a e E R
o &k BB A BLER LB AR AR A R
L, KmfEZHEH L.

4. T A PUITHFET D BSA RE DT



ZURIEDORET v A RITBWTIL,
Fa—TRT vEA FL— F~EEREET
DT LI aWEFEEOBRTALIZLIZEE
INAZERDD. TDLHREAIT BSA @
WML VBRERENNIEDZENTED
AR bS5, —F, TarT7T—EoHae, &
D BSA OFFEIL BSA N EE & L TR S
No5%6aE, #HAEE O RE MG T 5 HERE
BEIND. £Z T, BSADFEMA T vT7—F
X OEERIEMICE 2 5 8%, A RED BSA
FETTHIEEEOSMRIZ L 5 HEEDOEEM
BBIRTAHZ L THRAELT.

5. 4 e B —Y OMREMHBRIER
ERTHONEERE, USKH, Km &
IS EEEE, DMSO B, BSA EE% X
MSHERISRICBNT, BABEDOA Y
X —YEFETIIBIT DT 7 —EY OBRE
Y%, —EROGRRICE T 2| EE SRR X
HENEFBE L THEFMRELERL, 1t
EH—Y O IC50 ZEH L.

W, BET v A ROBEIIBW LAY
DLYEE BT B 72 DIT TritonX-100 [ZRE S
o REEERIZMA 5 Z LARE L, RmiEkE
HITHHEREBRZIT 5> 2 E B — A TH B, 46
A —EBRRRCTEEL VWD T vt
A FZCHEHEN TV TritonX-100 #REFPHIE

ENTVA®D, BREOKRENIER LR -7,

£7z, Ny 77 —OFEEC pH PEERTEMEIC
RETEELRNTDLIZEL RO TH DD,
Bk LRI D X —BERRTEMA S
TWA ARy 77 —& pH MEE (pH 74) =h
TEY, P OEEALR pH Th 572 OREHITIE
Loz,

(3w ~ OB E)

H#L 2 DNA ERICBE L T, Hi =28
BRI AT 2 DNA EREESZE L
TAREETCRY, ZORAEZET UEREZT
S TW5. £, BFRSHEEITED=Z8EER

29

NESEDOMEEL 2 DNA EREZBLICEICH»D
b, SHEEEOHEBLZ DNA ERIZELTHE
EIZHLLL T 5.

—7, EREWE L OEEFUEESM O Y
BT L THABEHETEY, 3Rs ZHSFL
EREIToTWD. T, HFERSEHEITHI=E
EZRUERAK LT RFTHYEREZEESICLE
L, ##ix DNA ERFLk. Stefop#EE
BRIZBEE L CHEEICRE LTS,

C. WhEEHER

1. B3R B & SR ORE

FE%Z 2% 0.2~20 ng/ 200 pL reaction & iKY,

TROSUSHARRR T C 37°C /IR, BRI
J A= —TEEEFHI LT

20 mM Heps-NaOH (pH7.4)

10 mM CaCl,

0.001% TritonX-100

10 pM substrate

0.2~20 ng protease X (=27~2680 pM)

In 200 puL reaction

Enzyme (ng/200ulL reaction)

15007 e 0
a .
4 @ a 0.2
8 Au o 'S ’ A A 0.5
£10007 o v o1
Q fu] * 2
@ R * v i ] o 5
Ss00{°¢ Y 4 o 10
' o7 a a o A 20
1R ® °
o} T T T 1
0 50 100 150 200
Time (min)

N=2, each point shows mean

UEofER XY, BFEEIT 0.5 ng/ 200 uL
reaction (67 pM), BGEER 60~120 min (2B W
THRIBENRBEHF CTHD ZEPHLNERoTZ.

Z O, FEEHEED DMSO 23ISR 0.5%
BEHAEN TS 2D, DMSO fitiEeER % =i
L7z,

2. B35 DMSO TR
DMSO EE% 05~10% LRV, BREEIX
0.5 ng & L TR RERMEELTo72. HIK



7oy NIEBEEE AN TW 23y ba—

Km full
INTHB. 20007
® 40uM (+)
B 40uM (-)
DMSO 415007 ° A 20uM (+)
15001 S A v 10uM (+)
: (1)l.y5% 51000_ ° 4 5SuM(+)
" N 21; 5 v v 0 2.5uM(+)
| b 3 a 1.25uM (+)
£1000 H v 5% T os00{ . # o A 0.625uM (+
0 ] v * 10% 28 i & é Y
g v . 0 0.5%(-) o+ T . Y \
3 5007 : * o 1%() 50 _ 100 150 200
[ . z . ° A 2% (- Time (min)
].‘ & @ v 5%(-) N=2, each point shows mean
o T T T 1 o 10% (_)
0 50 100 150 200 N 2 N w
Time (min) WA, ISR 133 0 ORFOFREIREE & #¢

N=2, each point shows mean

EOGEERLIZEIDAZU R A 577

HIERER] 133 3 OB IIT 5 DMSO BE &
WWEBEOREL R LT 7 R RIZTRT.

Fluorescence

10001
8001
600
400

2007

DMSO 133min 15007
e
LI “~1000-
[¢h]
Q
[ ] [
Q
3
o © 5007
o
E
L

1 10 100
DMSO (%)

UEDOFERLIY, DMSO BEIL 2% F THE

SNBHZERHENERSTZ.

KIZ, DMSO JBEE 2% & 72 5 FE - (40 uM)
ERANRBELS LT, Km BHEHET 272007
veA EEiEm L.

3. EEHFn iR o e
BB S 0.625~40 uM IRV, RRERAIC
HBEEZRAE LI-EREY TR RT.

30

v NE TR,

Km 133min

10

20 30 40 50
Substrate (uM)

FROMR, Kmifid 14 M LHEES L. X
2 TELF ORBRITEHIREL 10 pM THEHi§ 2

L7

WIZ BSA IZXT T 2 E L RE L.

4. 7 v A PIZFETET D BSA EEOHRES
BSA JEEEZ 0.01~1%E 1RV, BEEFAYICES
EE2RELERKREEY TR Y.

BSA
10007 . 1%
5 annl m 0.5%
g 800 g L oo2%
s : v 0.1%
g 600 8 Y e 0.05%
g M A o 0.02%
Q -
g 400 e s = 0 001%
<} i v ] A 0%
2 200 ! A o o
’ °
O T T T 1
0 50 100 150 200
Time (min)

N=2, each point shows mean

wIT, FUGEERE 120 43 DEFD BSA JBE &



HBROBEBRER LSS 7R, ABT
R T A UL, BSA B 0%DEEOENEEDE

ThHoD.

BSA 120min

-BG)

BSA 0%
average

4001

N
o
<

Fluorescence (

T T T

0.01 10

O+—rrr
0.001 0.1 1
BSA conc. (%)

LLEDFERLY, BSARE 0.05%LL T TlEASK
{2317 B thermolysin BERTEMICHE L KIT
XN LR ENT.

B#IZ, FRTHRELELETT, HEMHE
EXTHDHA e B H—Y OFLEEMEL ML
7.

5. 4k EX—Y OMHEHBEIER
A X =Y

20 mM Heps-NaOH (pH7.4)

10 mM CaCl,

0.001% TritonX-100

10 uM substrate

0.5 ng protease X (=67 pM)

0.05% BSA

0.01~1000 nM inhibitor Y

In 200 pL reaction

37°C T 120 DFRE L, #EELZBEE L.

A B EX—Y ORELRIEOREMGETRL
7275 7 & WIZAT . High control (HC)H LT
Low control (LC)/WEZ#E4L, 1 B EH—Y 33
FELRZVWEOECES L UOBRENFELR
WIEDHENGBOFEHIETHS.

31

Inhibitor Y 120min

HC(Inh. free)

1 C(Enz. free)

2 Inhibitor Y (nM) 2
Z DI, Z factor 1% 0.797 N=6)TH VW 7 vt
AF%ELTITIRFTH oI,
WIZ, A e & —Y ORE L% inhibition
LOBRERLE S T 7 BRT.

120min %inh

1007

507

O-

-2

Inhibitor Y (nM log10)
R A EHZ—Y O IC50 13K 63~65nM
LEtE N,

D. B4

S|, 7ar7—¥ XicxtT 2HEREY &
FMT A OOEET vEA TOREL SR
Mt LR, BERT v ¥4 T4 R & D
factor * B T MR EZBET H LB TE
EEZLND. LHLEBRLT vEARORY
2 — A% 200 uL &£ <, 96-well plate T DX
L BRTHD. BEDONAANV—Ty bR
U —= 7T, 1536-well plate F 7213 384-well
plate D7 4 —< v N T{TOILDZ &EB%EL, R
DI=FaT 74 XEITHRE FHERA7L—1H
ORE, TV — NNDAFOERYE) ZfRkL
TV BERDD. 4%, 777 —E XIZxH
TR T DHEMME D ENA RN —T > I
A7 V== 7d 5, ERBEEARL



TR IR B &2 180 &4 D 2 i
REBICHTHEEREZRAETOITETLS.

E. &%
AEBELESRETCTeT 77— X KT
HIEAEYERMT A EIEFEEEZLD
.

F. fERfakrifsk
3

G. WFFEFRE
1. mmcHEE
2L
2. FPRER
2L

H. ZnA0RERED HIFE - Bk
1. FFErid&

7L

2. ERFEBRE

2L

3. T Of

2L

32



FEEERRE

ERLEEE DABRESRE LAVEREDERRRBEEREOREOREETIVEERL, TOE
BEMSFERRT HHRICAT T

HEA

1. FRFCHBTHOE - RAFZ—FER

(#) ENMREEREMRE YR

BERLEERE (BRER. O

R LI-5F

EE . ﬁxg—%%@z“) %%%&% (E"‘;“%‘%%) %i L»T:H%;EH [-5.:.“7:] " 91‘0)%“
New mechanisms of the|..

. K %\ '%
peripheral nerve| S, . g st
development and Efﬂﬁmgﬁ LB (Ejl-;@i’fr;%ﬂ% 2014%9R EMR
regeneration by  Dcok6| - ‘%] = =
(a—rAE—F)
In"vivo expression of the
Arf6 guanine-nucleotide i%g?}i % R
exchange factor cytohesin- . H E (8 ERle
1 in  mice  exhibits|BA. LAE =) | 2014597 Sy
enhanced myelin thickness Al
in nerves (7w, 3R — :
H‘%%ﬁ:?ig}?)z Fo—o1 WURES] q:éﬁ@ﬁmgﬂ{tit 2014£59R E3fn|
HEEOBBRELFV EF o
SEEETARA v TF - O5| WhEs | R (BERMRESE o0k =N
FIL (SRS L) =)
Iz 2HFAM126A = -
(ERDCREL R SET %ﬁf‘ W =B (Eﬁ;**%“:* 20144108 B
é?ﬁ‘é’f&?ﬁ“dﬁé(if‘/?ﬁ’)’? =R =
N
AN A R

ﬁb“ﬁm? Bs& “j- BHETE. j( sk X

LAFRBOGS. (7—|BEE, Lis| Mad MERERIE ) 0 =X
SavT; MEOEE LS| RE, KSm| T oes T TS
ZHE-0d N FTEEZ D) , —
£ E=HEYERREBSEOBM| e PR
BENTBEROMS. (¥ $EEE SUDDTBWEAT | aotasi0m =
YRR BISE ST DR E T
B4 16E Offangionotin| g S "ﬂ, BUBEBRKBIZRER | 000
i;:.%@@;%%%&mﬁ@#ﬁ e amd | BREMEHER F10R g
&7, 8E \_&._ ;

33




' Nagao, M.,

. . Darin
HMGN family proteins ) i
promote'as_trocyte Larr:_-;'::l;?;]rjs\x(rjpa Washingtc?n DC, USA 2014411 B Py
differentiation of neural Kishi Y (Neuroscience2014)
precursor cells, 7R AH— Gotoh, Y
Ogata, T.
FEEHEOaALRATO—)L R
ﬁﬁﬁﬂﬂ%ﬁﬂ?&%(%%ﬁiﬁo)ﬁ A (5£33E 8 @E%ﬁi& 20142918 ER
$%#HETSH, O5E E-BEEEMES
BRI MTIE(E R
RIS OMRIAG @AM | (BBEBEAEHBE | 2014595 B
T—h—pNF-HOEZ. O E-EEESHES
2. B - HESICBITAHXEE
L L3 2 ERLEET RLEEH |EN - 405
*‘E‘%&L ;EHHSC (%?EEEE) %ﬁ%&% ($%§$ . ﬁ%%%) % g
ngi
Rab35, acting  through m;zgﬁﬁ?o'
ACAPZ switching off Arfs, Yamamor i, Mol. Biol. Cell (%
negatively resulateSinonive |mimmmAmERE) (20144 Est
0’ godenarocyLe Torii, Akito|RBIZRME 7=
differentiation and Tanoue and
myelination. Junj i '
Yamauch i
Yuki
Miyamoto,
Takahiro
Hypomyel inating Eguchi,
leukodystrophy-associated |Tomohiro
missense mutant of|Torii, . .
FAMI26A/hyccin/DRCTNNBIA  |Kazuaki J. Clin. Neurosei.  |2014% =
aggregates in the|Nakamura,
endoplasmic reticulum. Akito
Tanoue, and
Junji

Yamauchi




TomonITo

Torii, Yuki
Miyamoto,
Shuji
Takada,
Hideki
. Tsumura
In vivo knockdown of ErbB3j|,: SN
in mice inhibits Schwann m;§3§&i Aral, EAEChgghmun Biophys. 20144 =4t
cel | precursor migration. Nakamura ’ ’
Katsuya
Ohbuchi,
Masahiro
Yamamoto,
Akito
Tannie and
Tomohiro
Torii, Yuki
Miyamoto,
Kenji Tago,
Ar 6 guanine—-nucleotide|Kazunori
exchange factor cytohesin—|Sango,
2 binds to CCDG120 and is|Kazuaki J. Biol. Chem. 20144 Bt
transported along neurites|Nakamura,
to mediate neurite growth. |Atsushi
Sanbe, Akito
Tanoue, and
Junji
Yamauchi
Immunohistochemical study -
of mouse sciatic nerves ng{égY S, Journal of
under various stretching Ohno N’ Ohnol|Neuroscience Methods 20145 B 5
conditions with “in vivo g Teréda N
cryotechnique” ' :
Saitoh Y,
Imaging of thrombosis and|Terada N,
microcirculation in mouse{Ohno N, |y
fungs of initial malanomalHamano A, gégggrgicular 20144 ESE)N
metastasis with in vivo|Okumura N,
cryotechnique. Jin T, Saiki
I, Ohno S.
[mmuno- and Enzyme-
histochenistry of HRP forfii! (B. ONfo
demonstration of bloodiy. . ' 1Acta Histochem
vessel permeability inga'TY’ gluamg Cytochem 20145 B 5t
mouse thymic tissues by Ohnoi&a a N
“in vivo _cryotechniaue” . :
s r]l\llencl‘brane skeleton in|Terada N, gggégﬁgrBOOK, cell
chmidt-Lanterman incisure|Saitoh Y,
in Schwann cells  of|Ohno N, Ohno gezﬁl?pmept Eds. S and) 20145 5
peripheral nervous system. |S. Ka agdo$Zﬁauch?‘dango
Ohno N, |SpringerBOOK,
The molecular and|Sakoh T, ISchwann Cell
metabolic link between|Saitoh Y, |Deve | opment and|20144 =
Schwann cells and axons. |Terada N, [Pathology; Eds. Sango
Ohno_S. K. and Yamauchi J




HERPRUESREBUEIC & B IfifE

BERESTE
FHEE. XK

UAEXRLETOEERYMEST E . K IWBIERIEMES 2014& =R
& MABREDTRIE é_’* d
Fujiwara o,
Hoshikawa S,
SOX10 Transactivates S100B g?n: TM
to Suppress Schwann Cell wrata W,
il Saito T, lkeda |[PLoS ONE 20144 E st
Proliferation and to Promote .
Myelination T, Kawaguchi
: ) H, Nakamura
K, Tanaka S,
Qoata T
HMGN family proteins Nag_ao M, ..
romote astrocyte Lanjakornsirip
Ziﬁerentiation of neural an D, Itoh ¥, - |Stem Cells 20144 =5
precursor cells Kishi Y, Ogata
) T, Gotoh Y

GE1) REZRL(L. ELICLEREBOBSICE. SEEEEHE-LTLEERHT S &,

(F2) KX FTexce| BRITTHER L. BORDIBEFIIEEFT—2EMATH L,




AfF 5T i SR
D
? HAT- Bk
[l



IMIBoC

MOLECULAR BIOLOGY OF THE CELL

VOLUME 25 » NUMBER 10 » MAY 15, 2014



MOLECULAR BIOLOGY OF THE CELL
Published by the American Society for Cell Bialogy

Volume 25 * Number 10 » May 15, 2014

the Philosophy of Mole

»uﬁ

Myelination of neuronal axons by oligodendrocytes in cocultures of primary rat oligodendrocyte
precursor cells with primary rat embryonic dersal root ganglion neurons. Myelination plays a key
role in increasing nerve conduction velocity by insulating axons as well as in protecting axons
from physical and biological stresses. Red staining indicates mature myelin sheath positive for
a myelin marker protein, myslin basic protein (MBP), along axons (green). Each oligodendrocyte
has a number of fingerlike processes, which undergo morphological changes and finally
produce MBP-positive myelin sheaths to wrap axons. Knockdown of small GTPase Rab35 by
retrovirus-encoded small hairpin RNA enhances myelination. Thus Rab35 is a negative regulator
for myelination. This coculture system provides a good tool for investigating myelination
processes under conditions close to those in vivo. See the article by Miyamoto et al. on p. 1532
of the May 1, 2014, issue of MBoC. (Image: Yuki Miyamoto and Junji Yamauchi, National
Research Institute for Child Health and Development)
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Rab35, acting through ACAP2 switching off Arf6,
negatively regulates oligodendrocyte
differentiation and myelination

“Dapartment of Pharmacology, National Researc h Instltuta for ht!d Hea!th anri De\raiopm@nt betauaya Tokvo
157-8535, Japan; BJapan Human Health Sciences Foundation, Chue, Tokyo 103-0001, Japan; “Graduate School of

Meclical and Dental Sciences, Tokyo Medhical and Dental University, Bunkyo, Tokyo 113-8510, Japan

Oligodendrocyte precursor cells differentiate to produce myelin sheaths that in- Monitoring Editor
sulate axons to ensure fast propagation of action potentials. Many aspects of differentiation Paul Forscher
are regulated by multiple extracellular signals. However, their intracellular signalings remain Tale: Unipensiy
elusive. We show that Rab35 and its effector, ACAP2, a GTPase-activating protein that Received: Oct 18, 2013
switches off Arfé activity, negatively regulate oligodendrocyte morphological differentiation. Revised: Fel 7, 2014
Knockdown of Rab35 or ACAP2 with their respective small interfering RNAs promotes dif- Accepted: Feh 26, 2014

ferentiation. As differentiation initiates, the activities of Rab35 and ACAP2 are down-regulat-
ed. The activity of Arfé, in contrast, is up-regulated. Arfé knockdown inhibits differentiation,
indicating that Rab35 and ACAP2 negatively regulate differentiation by down-regulating
Arfé. Importantly, as differentiation proceeds, the activity of cytchesin-2, a guanine nucle-
otide exchange factor that switches on Arfé activity, is up-regulated. Pharmacological inhibi-
tion of cytohesin-2 inhibits differentiation, suggesting that cytchesin-2 promotes differentia-
tion by activating Arfé. Furthermore, using oligodendrocyte-neuronal cocultures, we find that
knockdown of Rab35 or ACAP2 promotes myelination, whereas inhibition of cytohesin-2 or
knockdown of Arfé inhibits myelination. Thus Rab35/ACAP2 and cytohesin-2 antagonistically
control oligodendrocyte differentiation and myelination through Arfé regulation, presenting
a unique small GTPase on/off switching mechanism.

During development of the CNS, oligodendrocyte precursor cells  destinations, where oligodendrocytes differentiate to wrap axons
(OPCs) undergo cell division and migrate along axons to their final with myelin sheaths (Miller, 2002; Brad! and Lassman, 2010; Nave,
2010; Simons and Lyons, 2013). The multilayer myelin sheath plays
a critical role n insulating axons and thereby markedly increasing
E13 10 96K) :;‘ Mjrcjiéfomﬂ their nerve conduction velocity. While the dynamic morpheological
ldl_l . ! ij;r:P‘) f;_{;wmdh,‘o_z_ changes that cligodendrocytes undergo are believed to be achieved
| by continuous on-and-off reactions of intracellular signals, the whole
picture of the relevant mechanisms is still not completely clear.
Among a number of signaling components, the signaling netawork
E involving small GTPases as guanine nucleotide—dependent mole-
f-'gate;‘*; _\Mé:,‘*kn‘r“; i‘;j‘e‘:?i!“:‘“;l’g”‘;‘!‘th \aﬁ‘; ‘;&1- F“rqtg;‘?;t'{;’g:“ cular switches can regulate continuous morphological changes
nethane | peripheral nervous system;  (Cherfils and Zeghouf, 2013).
"L*U RED, Rf'l’ 250GTP- binding domain: RUSCZ, RUN anel SH3 It is known that Ract and Cded2, small GTPases of Rho family, act
short hairpin RNA; siRNA, small interfering RNAL o ditive regulators of oligodendrocyte morphological differentia-
iy tion and are responsible for controlling oligodendrocyte process
extension and branching in culture (Liang et al., 2004}, Mouse ge-
netic stuclies indicate that Racl and Cded2 are required for proper
axon ensheathment and myelination of axons by oligodendrocytes
Thurnherr et al., 2006); these roles are consistent with their roles as
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