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{EP A A A RIEMELZRT 2 E0NME S, AT 3FEEOAEA A RTF Na Hij
WEERE LT, ZhEKIC, BAIETRMZII LD LT KM T HOWELY 2= RED
KR E LU TERY, JRFRT v A REMETHZ LR, BWoLRR o THY 2 T
FHICh, BWICER T 2 28R ARG EAT T REVIDEET D 2 L2 A L TE T,
BT TF RO—RAVFHE L LTiL, RRIESTF RELBOZEER L7 2 —% T L
TEA L., FEHIZHREESXTTF FELD /A EWCHEDL LT, ROBETEHEDR LD H
HIRTHD, BHKRO S DIZONTITE BIMERIRF S D2, WA D EEEYICE
HET, TRTOMWIZILEICE £ 5 Rubisco X°, FHH, HFHAEDITRY v 7 EHHFIZH
FIfE7e T F RAEBEL, 2ot 5 L7 # — 088 83 5@ 0 LA D> D 1A
LTELEWIFEFET, GHAMELIZRED 70< | & DR CABEMERS2MEINT & FA1E
LG22 EZ2RBLTVWDL(RARTA T T U —{lGi), ZibDOHIZIE, BFEAEEERO T
BHlicED7e b Db 6D, LR T, 2O T F NIZBET 58 LS — 15 B
BRITEAER DR 72 D NS B EEY TOARE, S HITIE, YU T L R0 7l
& LT, WRIMEABTENETF Mo @ T 58 LWARER, 3 KOG HmERE O3
RIZoW Tk 5,

K 1. RRFZ T EDBIRES D ERIEIESTF R

Peptides Precursors Receptors Post-receptor transduction
systems
T A RNTFFR
YPFPGPI (B-casomorphin) -casein u
YPFVE g B-casomorphin) B-casein u
YPFVV soymorphin B-conglycinin f (adiponectin, PPAR«)
YGGWL (gluten exorphin A) gluten )
GYYPT (gluten exorphin B) gluten )
YPISL (gluten exorphin C) gluten 5
YPLDLF (grubiscolin) Rubisco ) 612>HT1a> D1/D2
BB~ 7T
HIRL (B-lactotensin) B-lactoglobulin NTS2-R dopamine—>D1/D2
GYPMYPLPR (oryzatensin) rice albumin C3a-R PGE2:>EP3
YIPIQYVLSR (casoxin C) K-casein C3a-R PGE:>EPs
AFKAWAVAR (albutensin A) HSA C3a-R/C5a-R PGEz>EPs, PGD2>DP1
FKDCHLAR (lactomedin-1) h lactoferrin Cha-R PGD2>DP:
CFQWQR (lactomedin-2) hlactoferrin OT-R GABA->GABAA
BRsthE~ 7" F K
YVPFPPF (casoxin D) h osl-casein Bi-R PGI:>IP
FRADHPFL (ovokinin) OVA Bi-R PGI:>1P
RADHPF (ovokinin(2-7)) OVA ? NO
RPLKPW (novokinin) ovokinin deriv.  AT: PGI2>1IP, PGE2>EPs/EP4
RIY (parakinin) rapeseed napin  ACE, ? CCK->CCKa/CCKs
MRW (rubimetide) Rubisco ACE, FPR2 PGD2>DP:
7y YA NV AEESRTTF R
MITLAIPVNKPGR (soymetide) B-conglycinin o FPR1 PGE2>EP;
ACE [H#E~TF F(EH)
LRPVA (lactopril) lactoferrin ACE
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LIRS 3B Je ke D T AR & AR A T-HEE LD b FESH AW F~-

)11k
SRR

IWRHAR B AEDNARHE 1 A27TRIC T ESNVE L, ZARTO ZHREZIRON, A TR
BErRLET,

ST, BRI eI, IRFI38(1963)F7 A 3TI DA & TAIRKFELFH & 0 AR 3E
TSRS REE (OB AT & Whr) (2, SR R EDRMEE L TET
SHE LTz, TOBO2ERFHIR I T N T, 1989FERIRFEL BRI -&D 7
R EE R L AIC BN T, AARZRET DHEHNZEE & LT LD TIER 26
ToNFELE, DL ITRIEZ IDIX0 9 & (WEMRE 41T, IEfn 23453 A 3R B
FHMb SR (A BIERRAIIE =) & TR, HULRZERZERL, FEF, 4B RERE
e i CHERI28ETHICIZA Y = —F >, u U o AHWFERTICE S, WEF 32 ARICIRE L
SRR FEF TR B AT, 0 CTHIRICHE SN TWE T, v U o X I W5EET Tl
IR AT Y, RO F OB H ST Z < DAY = —F L FIROET & #
Rl Ein, ELFORKRTH D 2 37 B - R L FONEZ > Eh, BICHEN
TF =Y —L LTRSS TV s EdmaniBlc kb, 74 7V ) =47 -7 47
U UEBOME, SOICEBET T X —BIZLb N S —Frhb N T
OO O 72 E ORI REZ ST T bk 4, AEiEx. 2ok s+
SWR L VR U TMR T T v X T — B 45% I M SHEEG &2 RO 2 LIk Ri7- i,
Wz o T BEOMRICEENT & R HE SN TRTUCE X THE O E T (1), JeAEITHE
Z B OBET DS L CRWEIE) OB ERICIE D PEEME A B L, &is, 5k
RMEICE ATEHREET) & i 72 38R FE % AR —IRME L T2 E &2 B S 4. 2 < OfE
KRGFEBEHRINE LT, 2D OWZEIL, el DFEFED 72 7)>T, (1) The basic structures
of glycoproteins, (2) Characterization of membrane glycoproteins, (3) Sugar-directed and
cancer-associated monoclonal antibodies & L CE O LAV TWET, WT L, H LWEE
RZ2E0 B < B2t TV . T4 7V A = U ZABRITIRNA N7 N R R F
L7, T b0 TR L, BEF 639121 [ & o X7 B o AL 7RI
IZ R0 RS R PIRIIBE A E SN TR b ET, £/, BROERWEZO LY RTE
USRI IR AL OMETE « BRE Doz E L b, Z2< oM EZ#EH S
F L7z, 612, 2O, BARAMIYESEK. B ARLE(LF 22238, Journal of Biochemistry
WmEZBR. 7T A7 =7 AL AW T A (FAOBMB) OFEERE | Journal
of Biochemistry, Molecular Biology and Biophysics JBMBB)#{\fRER . A AFINSHES
B EOERAE D i, DREOEFEEMBFORBICZROEREZ e SVE LT,

AGHTE TIE, BB LD DAY =~ LR 2 Y — RSB S E DR &
K2 LT, TORB O BIZHFRE | o TV DO FAEDHIEERIZ OV TH T
Lz ERBnET,

(1) Ikuo Yamashina, The trail of my studies on glycoproteins from enterokinase to tumor markers,
Proc.Jpn.Acad.Ser. B 86:578-587 (2010)
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ATP 3} D REBh RO £

s K
KRR ZFE A TER) - R

Fox DEEOIEFHAHERFICIIREOZ XL X —2LEL L, TRTECEMCEEND
HHETR/LE—%, ATP ICAHT 5 Z LIk o> THRAIITHON TV 5, ATP I3RS
KX har R TIZBF LY UL L > TRE DD EASND, KNIZEITD
ATP OERMITEAIC S, FFFAIC S & £ I8 T D= OB MECTIhid7e ATP PEA DR
BRANFET D ENTFHIEND,

FRFERIZRBE LTl RERIRICBE 53 2R SR OB P CEA SN A EEICLY 7 4
— KRy ZHEIEINTWDN, 2 har Y 7o) CEEORIEIL X 0 B CR
HTH D, BRILI Y VLRI ITMENR D X O ZRERR 2R LOG TldZe <. KEN SR
BTN DEFBEOTRNANX—%2FTI Far R THEZEEATZ 7 v b o AFRICE
a3 %, WIZ, EREn=z7e b ARICEVELNAMET RV —1T, e h RN
fE A @ita = D BRIC ATP B kR )/ T — X —DORERJICEB S ATP A S ND, B
[REE SO 20 OBFRTITFEIZ 100 LLEL DX RV BN E L, ATP O %
LB, B Ee R, bR LR SEDIBER AT LAEHBEL TN D,

RN THE—IRFBAEET D Z O AT ML, BEEMEME L0 00 28 (b L 7=
RKOFAICIVHELIZLEENTWDE S Fary R 7TOMEEZEILIICEET S92 ThH
KREBRED, $T72bb, MEOE RERICHRT, 2 hary R 7TOEHmERTIX
HMNCEL DE NI EINBEREIN TS, 2D OFZITEbOmE TEM S 7z 2
Fay RUTEAER Y b N7 BT, B REROBR MR L, EF0BEIC
ZESNDBENRERITOND Z LD snN-E20N5, ThW
RNZE OFSRE & BB HIE S 2 0 FOFEIIRESNTE L, L LERO LS T
LD S DICEHEMO X O RASHNE R E2 AT 8RB E SRR T 2 £
(ZH BT DR T, S BT Y VB L OEREZ HIEIT 5 0 F st L7e 2 i3+ 4E
EINd, ZLTENLITBELL, BMTERLF OB MEREZ I L INT NS
VN D EIERYRFBUC LR 3 2 ATREME DS |,

Fxld, 2o bary RUTITBIT HBEREBIY by AT A2 BRICHIET 5
BFERELE, 207 a—=27121%, ATP OFEA %2 EMICTNT 5 2 2T LA OFESLH
WETH Y | ZOIBFRIZI T ATP FEAME R L ONATP FIHE Z A RN THIET 22 L0
EEMEZ L L, 2 L TRRERT, ATP EAZNFEZ EAH S8, i 2 =L F— R
EINORET DT OICEHERME 2T 2FHEMEA O FThDH I LA R LT,

AFEHETIE, FTLWATP A A=V U TR L7 v — v VT REORM & [FE
ST oy F OREREfENT 208 U T, ATP PEAH5RAI DO RRIR IS & BB WAL T2 i lE DAFFERL
A LIz,
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RB BEMALA 7 V) —= 712 X 5 trametinib DFE R,

W AT
SR SLIE R R R BB S E R 3 F AR g T B 1= 5

DS AENHIE ST RB 132 < OFMEEL T, FRZZ N7 H L~V TRIELTND, D
RAIZAEH L, RBICEREZKRSTENADOTY, 2l I6RICET S T AL —va Tl
Y—F&fToT&l, TOPT, RB HEMLARZ U —=7] L) B D5 FEEREE
DAYV —= T RueERL, JEES & HLE T FENIEL R L TE T,

RB #{5MEAL 9% CDK FHER 1 pls OB Z LR SE AR V—=2 7% IT [EHK
EMFZERTICER R LFIT LIRS 8L, #ri MEK BHE A trametinib % FLH L 72, trametinib (X,
W4T BRAF ZER A T ) —~ HBE ZRRIC, WEE S5 HIKE FDA LW BT Shiz, &5
AHEIZAD | trametinib & BRAF BHZEA dabrafenib @ [Fl¥E Bk 2 0FH & k[E FDA 12 K&
DRAT S ATz, ZFORER. [BROTRAFTIEL, 1T BRAF BR X T ) —< BE T
HINRITH 5% TH - 7=DIZ% L. trametinib & dabrafenib # fFH 32 = L 12X W Z=#5h%
X 76%IZE Tl L L, 222 aZEe b 9% DBHEIZH LN,

INHDOREIZE Y | trametinib |3 British Pharmacological Society 7> %, Drug Discovery of
the Year [Zi®IXN 7z, AENL, FAD RB FHEMALA 7 U —=2 775 trametinib OFE HLIZE
S T2RRFEIZES L TRRIT LTz,
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AZ AR I T AT KD HADORBIFR

e %
[ N e e s

VAR, DSADFFRANOR TR ZEA L LIHIRARIDER ST .. BNADORH % fiF
L X5 &ET DB NIIThbN TV 5,

HE DX, Fv 7V —BQIKE-EESPEE (CE-MS) ZBA% L, Ml FREEAAE
TORSFREEY (A ZAr—2L) O—Fohr 2 IR TEHR LZ[1,2], BfED
DFHEwREHNT, DADOKRBOREHERZ BRI L TnWD, ZHETIZ, CE-MS A ¥ AR R
RV AEEZFEODABEN ORI L IER B L ONAMBRICISA L, DA TREIZTT
L T ARERKE 2 5202 L72[3], £72. Oxford K& DIFEFZEIZ L - T, A A
BT THDLI~VAEE RTX—FOERICL > TERB LT 7 v VBN EEEK T NRF2 %
ZESETEA b L ASHEEFHEEZBBLS TV [4], 7= BREROBETH LT
A=K —EBEEELE OS] RBEDICHES L CTRFBRREZHEL TCWND Z L6172 %
H U7, AEETIE, DA O RN D A ¥R e I 7 A TR LRI O A%
WAL=,

IR
Soga T. et al. J.Proteome Res. 2, 488-494, 2003.
Soga T. et al. J.Biol. Chem. 281, 16768-16776, 2006.
Hirayama A. et al. Cancer Res. 69, 4918-4925, 2009.
Adam J. et al. Cancer Cell 20, 524-537, 2011.
Ternette N. et al. Cell Rep. 3, 689-700, 2013.
Adam J. et al. Cell Rep. 3, 1440-1448, 2013.
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A-1

DX AR NAP-22 D 2 U A b A JUKIZ K B & v )7 B EFR B AEH il
OARH HE§E, % H—, 1 IEZ, BE 5P
TERSFEIK - XA A BREE - AW

[BE] 2o 0BV A M IALITEE R X X EIREEMO—>TH Y, NAE
IRTEY), VANAZ U NTE T FIVRERDZ R BIZE L Abiv, Ziub O
RERBUIMATH D, TNETIV AR M IHLITFICH X7 H LA & OfESICER
ThHIENMBILTWDD, XU 7 EMHEAEIERICEBIT 2EFNCHO W TIIF E A EfiE
HEnTWidolz, Fexld, 2o "7 EBHAEMCI Y A M UERED L6 E LT
MRRZEEEBICMLETH Y | el TED AR 7 & L THEW TV D NAP-22 & Z DOFE
BERIETHDHINEY 2 ) EOMAERER LN L, Wi OBEEERD X #hE
B IEAEAT N D NAP-22 DI U A A NVIEZEGTeN K KA A 2, AAETY 2T ON
Kig RAA & CHRIi RAA N K TERSINDBKED b rfdEobdez B L
TNWAHZ ERShot= HILET 2 UM EH NAP-22 & 2 U A b A ABIEERIITH
BT HEUNTEPFETIE, U R MO ¥ )7 BRI BEAERICERT 55 mrE
DT HEDOEEZ OND, AFETIL, X o7 EBMHEERICB TSI U A M UED
TR 7o R BN 2 B B NMZ T AT 01T NAP-22 & I U 2 M MURERICHE ST B % X
GO 21T - T2,

[HiE] S URRAEENTZNAP22 & 2 U 2 b A L EN TR0 NAP-22 % RGBT
THRHE (I U A M ENAP-221E3 U R b A WMLEREEESE TH D NMT &I D) |
R U722, ez Affi-gel 15 IZEE(LS T, ZFREND NAP-22 Z#[EE LTS
e Ty MEPTEEE A A X aX— ML, fEE X N7 B4 % SDS-PAGE THrif L
MA L LTz, S U R M IMEEIINTZ NAP-22 IS AT DX /X7 ED/N 0 REY)

DHIL R Y 7 E{b# . nano LC/MS/MS f#HT L MASCOT H—F (2 L D & > X7 B DIHE
ExIT- T,

[#R] I U A A LSRN NAP-22 B LN U A M A AL EN TV NAP-22 Dl
EBICKRIGRE TR LISHER Tt TE, T U R M LS L NAP-22 720124
BT HE NI EDORIEEATo TR, TEFEEO X XV ERROhoT, ZTHbDH
DO—HIZIL DDX5, HMGB1 72 EEEWNTEIK ¥ VRV BRHFIE LTz, BITE, ZhboX X
7 BN NAP-22 & I U R M IBKFIIICEERS G T 508 20, BIITMEN TORTE
AR O W TR TH D,

[B5] It 20 VPSMINAP-22 & 2 U A A URIFRINCFE ST 2 # L X 7 R
HomoleZ &ix, S VRN IUEDZ 7 ERIMEAEERICES b TnhH Z & &R
B35 6D Thd, —H. BIFIZ2 Y NAP-22 Db hRER 7 Th 5 BASP1 DN HTE
L. DABIETTHD MycX° WT1 22 53 AMHIE 7 & LT 2 &b ST
%2, I VAN IUEFIIZ NAP22 LFEAT 52 VX7 BOHRITENOEE IR Z X
BN INTZZ LI NAP-22 L oD H U RIENRI VAR IMUIZE D Z VR IE
WA AAER 2 U CHERERIEE L T 2 aTREMER ZE 2 b b,

[ Sziik]
1. Matsubara, M., Nakatsu, T., Kato, H., Taniguchi, H. (2004) EMBO J. 23, 712-718
2. Toska, E., Campbell, H., Shandilya, J., Goodfellow, S., Shore, P., Medler, K., Roberts, S. (2012)
Cell Reports 2, 1-8
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A-2

HINEY 2 U VHERTF AN v 7 AL —T -~V v 7 A~T7F K(HLH3, HLH4)D

FAAE AR iR
Ol . ’IWN #55, e K, 4m Rk, K S
FABR AL FE T

[BEM] eV 2 03, IV T LEEX N 7E E L THIIBNICE T D4 74
HENZB D> T D, HALET 22U VRO 4 5D v 7 A )L—T-~1 v 7 ZfEHIN
ENENHINT T DA F L EFEGTH I LT, EESENFHE I, MENOREED X v
WNIBEREETEDX0TRDZENHMOLNTWD, ITOWIENS, ZOHNLET 2
YONKENB3FR LAFHITHIETH~NY v 7 A —T -~V v 7 7S F(HLH3,
HLHA)[FE LA AR T2 2 E AR SN TWANR ! ZOFMICHOWTIIRAZRER L,
% Z CAMSETIL, HLH3 & HLH4 OMAAEREERICE L CIHFREZG 5 2 & 2 HAVIZEER
o Y

[ 5] _7°F ROFHELE Fmoe A EF A AIEIZ X V1T - 72, HLH3 & HLH4 DL 7 L
A FVINEMLEEBEEEZFARD DI, A0 —7TH D ANS  (8-anilino-1-
naphthalenesulfonic acid)Z FHWWTaEOZE L ZRIE LTz, £72, HLH3 @ C RKufliz > A7
A U HE AN LT~ 7F FHLH3-GC), 725N, HLH4 @O N K& C Rz A7 A
Zi A L7 CG-HLH4 & Ac-HLH4-GC # ZNEhifif L7z, V Ry I ANy 77 —HTO
DANT 4 REREOESMEZ BT 2 LIck V., WA OSARICEIT 5 HLH3 @ C K
& HLH4 O N Kigd H5\ME C K e D hRo o—I2B L TE#RE 57,

[#58)] AT a4 F 0 DIFFE T, HLH3 & HLH4 2R &8T5 & ANS OHOGIREE DK
DB SNz, —FH., TNETNORT T REMOGECI VT T SA 4 2 IEFE T Tl
FOLHRE I IT R o Te, 2D LD, INVT T LA F U AFE FITHB W TOHA HLH3
& HLH4 [ ZBUKMEERZ I L CA~T a4 ~—%2 BT 52 ERNRBg Sz, £7-.
TRILF =KV LEREEBEE S D 2 ENPHEND L Ry 7 ANy 77— Tl
HLH3-GC & CG-HLH4 & OZEFER & . HLH3-GC & Ac-HLH4-GC & OZEERINTIT R &4
% L7-, HLH3 & HLH4 & D ~T a X A4 v —RICE W THEZERSAIRENERH 5D
MEIMITEH L TIAZ I DITHRFT L TWE 72V, F72, HLH3 & HLH4 O7 7 4 =7 4
27 L LTORRMEICE L THEBRH L TVnE 20,

[3CHK]
1. Shuman, C.F., Jiji, R., Kerfeldt, K.S., Linse, S. (2006) J. Mol. Biol. 358, 870-881
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A-3

& BB ILAE Geobacter sulfurreducens D~ )V T~ L X N7 H
BROBh#E & <7 EHREOfRAT
OB ZRal, /RN, MU E ik i, BE e, =R AN

N fER - A - AT, 23 ffE K - R-GIRO

ﬁ%lﬁ
*

[E0] 77T ApaMf s g M 4 8 & o hl Geobactersulfurreducens DAETHLFED Al
/F&HA@W@%5/A7 FLofDE L& "I, K= LT —REHE
BAoERBINERETICHETHDL LEZEAONTWND, AIZINETIZ, 7=
=y ]\ Hi=v 5 /)ODJ\A,-F:/\%?‘ TE1oDv L) VAT A AR SO, Geobacter}%
\ZHFA 72 Cyt ¢ £ 4 > 737 & multiheme-containing selenoprotein (MHSEP) 23 A DXV 7' Z
XAF‘HW? ZJRET 5 2 &72660\ CRECEY T T UBA ARV RBFEINS 2 L
%ﬁﬁbf%kommmﬁﬁ%@wwﬁjmﬁuwwxmfﬂgﬁéﬁ&m/%®ﬁﬁ%
7 T AH— (gsu2940-2930) Z TR L CERY | K27 T AKX —NO ORF |21 =I5 3
5D CyteRCyth DFRERTRRY URF R TERa— REINTWDL, FT K7 TAH—
O PRI IE LysR BB R OBB TP FET D, £Z T, KB/ 7 AZ— D
10 H OB A~ o Z AL L, LysR BUER G EH R 12 K o THRELHIHE S 402 rTREMEAS
BZBIND, ABFETIE, gsu2940-2930 DML TFREN ANV E B L T D0 ZEiH~5
& EBIZMHSEP B LAY T AZ =BG FICa— RSN LMo 7 o7 BORMIEA R
TEfAT 21T o 72,

[ 51£]) mhsep &1n 1% &1 10 HD ORF ISR 5 8In 17 7 AL —NA~Xa &K
LR DT BiEEIC K Y MHSEP 8L 2355 L T2 G. sulfurreducens 7> & total RNA %
FitH L. RT-PCR it 24T o72, F£7=. AALa oo EFREINZ OV TR BB 4G S ONMEAE
95 A RT-PCR fEATIC L - TIRE LT, RIZ, Z T EDY 7 FN_TF N Tl
9% PSORT fi##TIC L U\ KV T AZ—NOFBIETIZa— REINDZ 7 EOMBENE
Ex TR L, é HIZ, AR ENEIC K> CHEEDO ¥ X7 B il Ewm sy, R 7o X
VAT o | i %ﬁﬁﬂ_AEL VX AZ T a ey MEIZ LY BN RTEE ST L
72

[#55] RT-PCR fEHTIC L > T, gsu2940-2930 AN ZERRK L T\ D Z EDRIB S 1L
2o E72. gsu2940 O _EE-98 T E > 6 -258 M I DM O REU B BB AR L MEET D Z L8
HEE S7=, PSORT FEATIZ K » TR U Uk & X7 B D GSU2939 (F4ME, Cytc fkH »8
278 MHSEP, GSU2935 1 L N GSU2934 132V 7T X ARIBRICRET 5 & FRENT-,
FERRIZ M ENE S T A& 7 my MEFTIZ K o T, GSU2939 (3 FEITHMEES . MHSEP,
GSU2935 35 L TN GSU2934 13 F 22V 7T X AMIBICRTET 5 Z LR S -,

(23] RWFZEIC LV | gsu2940-2930 F 1 D iz 2 — R &5 LysR B 5 30 ik

25 gsu2940 O _Eiit -98 HEFEL 5 289 M I DT 5 IZHE B9 5 FIREME DS /R 4172, &£ 72 . PSORT
(2 & BT & A PN JRTERRAT OFE R 1X—8 L T2, MHSEP & GSU2939, GSU2935 3 &
VGSU2934 (3R 7T XA CHAIZEH L TnbH 2 B2 6NHDT, TNHDX
XY E O EAERSRNT NS % O ERE T H 5,
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A-4

fa 55 TRPA1 OREREMHT
e FHRRAR 1, BERRIRIN 1, AARFEHL 2, TR AE !
VR NA A K - B2 - B0y B, 2 AR BT - Pt iRE SR 1

[BfJ] TRPAL 1%, 6 RIREEEKA oA 4 T ¥ XA THY, NKIGIZ 16 {HDOT
XU U E—MERDL, BIERARICREE L TnD D, FLE T, pH, KIR(<177C),
B (~ A BZ— RAA L DEER S AITC, 22—t —DEEER Sy caffeine, $EENT T ¥
DR EGCG, {EMERESETED Ho00)70 Ek 2 il X - TiEMfb & s, —J T,
TRPALIZFE UMELETH & b &~ 7 A Teaffeine (KT AISEITEWVDLRH D Z ENH LN,
REEIZOWTI, BEUTOEMITEIER CIEH b Z ERHEIN TS, Zibd
ZEMD, BEx B OLEEREY ) —TRPAL IZ, BMECBREDMEIS /e & O AEFERIZIC L o
THEZL L TE o TIE v EE 2 ohbd, £z, D TRPALIZHOW T, B7F
7 4 w3 2|2 2 FEFE(ZTRPAla, zZTRPA1b), 7 7|2 1 FEFEFTRPA) A TFAET D, zTRPAL (2D
Wi, SAEOISHMNT T a 1TKEMHRE, bIZEXMRICEBE L TWDEZENnD, HiAkTa
VI, bIZEEICE L TWD EEZXHILTWD DN, FAFED TRPAL IZ DWW TEE LUV
REfEATIZAT O Ty, # 2T, AFSE Tl 3 FEo A% TRPAL DLFEWE & IRJE(EIR)
2% B ST O TRERERRMT 21T - 1=,

[FEl~T A ¥ T T7 v o, 77 ®TRPAI % HEK293T I R Bl X, Ca?* imagaing
2 X0 BALFEWE (AITC, caffeine, EGCG, HoOo) DS E ikt LTz, Fle, 77U A
)V DOPRRERIIC £ A MFED TRPAL D cRNA 2 A Y =7 3 a v L, AR LB [
TEVEIC L0 IREERICH T BI8E IOV THT 21T > 72,

[#5 5] (LI DWW TIE, zTRPAla X AITC. caffeine. EGCG., H.0, D 4 iDL 2E4
B LTz, —J7. zZTRPAIb & fTRPAIL I, caffeine (Z zZTRPAla & [RIFLE D&M Z R L
72, AITC & HoOp IZITISEMENME LS . EHIZ EGCGIZIF e INE Lrho e, FIRE
JESZMEIZ DWW TIL, ZTRPALb & fTRPAL 3 & 0372 @S2 % 7R L7225, ZTRPAla [3f%
FTh o7, WRIZ, zTRPAl DALFEWE & IRE DS ML 2 RE T 572912, zTRPAIb
D N Kt &R > 7= zZTRPAla DF A 7 (BA ¥ A 7)&1ER L., (LW & IEE I T 5 &
PEZRNT LT-, FESH. BA S X F 1%, caffeine IS DILFEWE ~DINEM 20\, B HREE
D ERINENE & RT3 D 2o LTz,

[252] DL EOREREMNS, 757 0 v 2@ 2FD TRPAL 1X. zZTRPAla 2MLEWE . b
PREICRSZHENE L . FROIIERES L WS EEZ NS, —F7 7 O—FlE
L DMFAE L 72V fTRPAL IX zTRPAla & b O EE A > Z L A LT o T2, F
72, 2FHD zTRPA1 DHERENHDLZ L RN KO T %) ) B — MURET L LD EE
Z bz,

[=ifk]

D W K S (2009) 41L%5: 64, 962-983.
2) Prober DA. et al. (2008) J. Neurosci. 28, 10102-10110
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A-5

PREAT INT 2 UMW T IR TF RIZ L B aT—7 o7 v Ol
ORLHERFE Y, =M A5 2, [P E S !
VI THERRRE, 25— — (BF) Hfar

[HAY] OVA X% v /37 BT 0 . 9-21 OEHIT MR &
O EAMERIZEST 5 EE 26T AU OVA % pH4.0 T
TR S 2 & TN R 1-22 LA YW L 72 pOVA % ARk
L72. 2@ pOVA IZMBNZ L VRNV IV ETERTHZ &
WA LMNE 5TV D, £72 OVA (1-22) OFEEIE. REHEDEE
P S HERERRBROZ L Z | S ZT@ENH Y . Z Ok
(X9 2 B~ T7"F R Th 5 pN1-22(‘acetyl-GSIGAA
SMEFCFDVFKELKVHH?) X OVA B L U2 7 —57 D7 k%
%@éﬁéﬂﬁﬁ TIEpNI- 2D 2T =7 D7V y N — ; )
WZ T OB ARET D & TV E R 2 B3,  Figure 1. 3D structure of OVA.
(ﬁ&MWAepmmwfwwﬁﬁ%@%%%@WE%Eﬁﬁ
AT iwﬁﬁbtoé% Z. OVA, pOVA, ADH, V¥ 7 =5 —FY, UV F— LDk
(22T 320 nm T3S 1T D EEHIEZ KL 0 3l L7z, E£72pN1-22 & Z DI/ T 5 pN9I-22,
pN10-16 D 3FEFDO T F REfiH L, 27— kT 5B 2HME L, VA A—F—
Ze FNTRE M E CIRE B DR IFZR b & 45 4 NE UT=, £ 72 2R 45 B4 EE (TIRF)
#2254 1T\, 5-iodo acetamide fluoresceine (5-1AF) (2 & Y w5367~k L7 pN1-22 & T
o5 — /7//711/75:1?;@ L. b Y6488 nm THIZE L=, 27— 7 /Wi = 7 — 77 (cellmatrix
TWMA)3M@ML XL, XTTFREZ01mM &7 5 X5 100mM U U FERFRET#R (pHT.5)
HCIRA L 25°C TLRFREA U F 2 _X— 9252 & TER L7, RO VE W TEHE)
mtﬁﬁGESHE% TUMEBIR O % el U=, & HI27 VO REHME OBV HIE &
1T> 72, DLSHIGE & [FAERD 7 NV EAERL L 72, 0.5 °C/min T 50°C F THIEL L7225 & AL
ZHE LT,
[#5 5] pOVA D7 VHREE L OVA (ZHARTHRD TIRWZ ERBH LN E R o7z, TREND
EAEOEENTE LD, pNI-22 IXEBEARHET 2@BMENH D ZERHL N o7, T2
a7 = UNIRTF RERM LT o 72BN TIE pNL-22 DB BT T RO
PEVBEENS BEH LT 72, 202 & K0 pNI-221E 2 7 — 7 URRHED IR kT L CHEZE 72 8
BrRIETZENHLNE -T2, FTTF RIRINC K 2 2T —7 0 D7 NAGEHE D
LR 5 B W CHMMERF LR EZ 1T 72 & T A, pN1-22 ORI L v ko247 E
ANRLONTZZ b, pNI22IZF NMbEEEZRESEEENHL B2 N5, &6
22T =7 U INRIZBT T T ROZEEZBET 5720127 - 7o TIRF B2 Tld, @0t
F UL L7z pN1-22 BRRHEIRIC A B D Z E MR SN, £ 727 F Rz X 57 v o
8BS 25 7201247 o 72 DLS HlE OfG R, pN9-22, pN10-16 |2~ T pN1-22
%MVw@%ﬁ%ﬁ@Lﬁﬁ@%mﬁ%mto
[B22] pNI-22 IFEMEREOSAEZRE L, EREOEREMREL F LV OMEZ R LS+
DNREB DD EEZEZBND, itpmzzi:7 avg s ﬁbfﬁﬁ%%%rb %
Xy NU—=JIZBb % 525 2 EDRBENTZ, LI NVOBLZEMRFIE D T F K
WML T NV OBEEMICREL KT T, XTF NI T =75 %@ O ARG
S LTCTHEHBEG L TWRWZ ERRBINT,
[ STRik]
[1] Tabe, L. et al., J. Mol. Biol. 180, 645-666 (1984)
[2] Kawachi, Y. et al., J. Agric. Food Chem.. 61, 8868-8675 (2013)
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A-6

TN RN v T AE XTI GMI130 DRETSEMT
OfmE—", FifgE"
VEHPEER - B4 m - My AT A

[BE] IAVIE, s XGRS R ER, 55, Blka T ) B
IRIX, s TR L X B OER, AT, BlEAEAT O HEMI/NRE T
o5, TNUEROREGE I E M ESR), RO BT S THA T2 v 7 IH
FEINTWDN, 2O THEICIIAHO RN ERENTWSD, GMI30 1%, VUKD
AR GNEARRN)DOIEFR I JHIET DX /7 BETH Y, IIVUIRDZ A F 2 7 ZADH|#H
ICRERFENZRIZLTWAHEEZLNTWS, £72, GMI30 1Tk~ KL HE K%
BT HHE T, I UIROREEHERFC 2L IR 2 L7/ Malst OIS LT\ 5,
] 21X GRASP65 & OFEEIX TV VTR OMERFIZ, pl15 X0 syntaxinS & OFE A 13/ alas o
FEIIZ. small GTPase, Rablb I Z N HHEAEKROHIEIZCEE THD, £ Z T, GMI130 £ =
NWHORFHEDERT 2EEEROEES, S6-FREEOHIEIE 2 35T L, GOk
AFI VAL ORABREEMAT L L2 ENE LEREZIT- T,

[ 1B, #ER] B8 L7~ GM130 % Blue Native PAGE 1T J - THEMT L7- & = 5. SDS-PAGE
DRIAED T ETHDLZ ENHBLNE IpoT=, ATEEORRD X 7 & FhE SHE7- GMI130
EIRB ST - L A EAEERP L AFEEETOX 7B Shi=Z Ehb GM130
DI ERZTERT 2 FDMER STz, IRITKE X 72 GM130 7 7 7 A o N A4 U ke 52k
& BN-PAGE fi##T 24T o 72455, N RWREAL & C REFEBALITAE A Lz &, £72. NoK
SREALIE 2 7213 4 BIR, CREFINIIT 4 BEREZIERT 2 Z ERHA LN E R 572, GMI30
BERAT 4 TREIZE > THERBBEMBE CBIE LT & 2 A, RO -0 s il L7
17 ERE & IRERENEIZR ST, RIS, GM130 D N K e ONC R DO 2 F e84 5 72
DI, N K 2 AR CTHEG L 7= GM130 % B U T B SEARIT IC CRIR LIz 2 A, &
Wi IIARR OREEY O RN, E 7200 L= Z O REICBER Sz, IRIC C R 2 8 &
T 572012, GM 130 D C KilZfE &3 5 GRASP6S &4kl 1 CHEdfk L = DEAKREZBE L
7oo & DRER GRASP6S 1THEIR ST T D A AI,  F 7o 1357 I IE O il D R CEIZE STz,

[E22] AWF7e CITAEFEAIITIC 2 0 GM130 UKL TR T 25, £ 72 & F sz
Fric kv ZofEZ B 52 Uiz, B BMEERIT O R 5. GMI30 BIEFIZ 7 Lx v
TNREEEA L TEBY ., 2R EEZERT 2 ERH LN E 572, £72 GMI30 XN
RIS U TRV & 5 7o B U C—AROMIRIEIEY & 72 - 1% & DR L
METroTz, ZAUE GMI130 O C KA O W F 23 T EAR TR S 72 1kt L, N R o
W I &R, F 7213 ZEARONE TR S 4U72 BN-PAGE Of5 R & —EH L Tnb, i
DOFEERN S, GMI130 D N Rimfll O EZE 7Y GM130 OFERE D EE e feH 2 R LT
LHEREMENRE Z DD,
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KNG =2 1% 7 #Z —SafA 12 X 5% oY —PhoQ DREIEZAL,
O&f B, LH B, A =6, NifE FERER
ITRPE « 2 A A

[B] Fhexid, REEY /7 2R SH7z 65aa 725 72 % orphan A& T, b1500 73 2 54y
AR TERERS (TCS) EvgS (B AF P r %+ —F8 HK)/EvgA (L ARV AL Fa b —H—,
RR) & PhoQ (HK)/PhoP (RR) il & fE 5o % 7 X —kEREZ AT 5D Z & % F.H L .B1500 % SafA
(Sensor Associating Factor A) & v L. & DRERERRNT 21T > CT& 72 (1), SafA I% EvgS/EvgA
X > TREARE SN TEY . BB I N7 SafA BRI T o Aer—v g &,

HK T& % PhoQ Dt — KA A > (SD)IZ/EHT % Z & TPhoQ D HC. U U FALIEM:Z M)
&, PhoQ/PhoP DIFHAREEZIEMEAL S/ D (2,3) , AFIETIL, invivo YHAEIEE U,
KIGHEAMPANIC BT, FEFRIZ SafA 2% PhoQ-SD #1&E 12 5- 2 BB 421 5 M LT,

[J77£] PhoQ 1%, BN TH A ~—% L T\ 5 Z &2 D SafA 2MEM L 72K, PhoQ-SD
DA =B FRE DY v 7 ZAIN—EOIEZEZE LD Z LA TFRINT AFZETIE,
ERALRE R in vivo WEEZRETE(4) Z H\V PhoQ-SD # A ~— 3R DO~V » 7 A Z KT 5 4%
7 2/ E(Asp45 -Leu62) NG T 5 Z & THE U7 PhoQ # A ~— 30 ROERHRIZLIE T SafA
DR ZFN LT, 37205 Bt E £872FIERIRT </ (pBPA:p-benzoyl-phenylalanine)
% . aminoacyl tRNA syntetase -tRNAcua {2 L Y PhoQ @ SD WD T X/ [k % SR R A A 1
L7zl = RV TAG ICHRIIR S5 Z & C pBPA BEHARMKA(FR L, UV & G,

PhoQ-dimer 5 SDS-PAGE %47\, #1 PhoQ Hifk %z Hv T, pBPA & 3A LI ®D

(10kDa) - S HEECH DT X BRI AAETER L 72 & A ~ —PhoQ DIE K= (1X])

Extra band R L7-, £72. PhoQ XA ~—RE AT 5K T X /I
L e (Aspd5-Leu62) @ pBPA E 28 BARIZIS VT, SafAlc kb
PhoQ/PhoP 2 DIEMEAL B IETR Th 5 Z & 2R T H 72D,
PhoQ/PhoP fillf#l Fi&1s 1 (mgtd) DI H & % B- galactosidase 1514
FHRIEICLIEZVR—2—=T v 2B Io7-,

PhoQ-monomer
(55kDa)

[FER] LR—2—7 vt A OfEF, pBPA [&E#: PhoQ IXEF/E PhoQ & [A%51Z SafA 12 k-
THEMLEND Z LR SN2, 2405 O pBPA EH# PhoQ %44 L 7= KIFE 2B W T,
SafA ZE8L F TR L= RIBE IR &2 W T UV BBE LT, invivo WEERBBUG & AT - T2k 5
G AR S 7= 2 A ~—PhoQ DFEkIL. Lys46, Thrd8, Phe49, Leus8 E#aiiZ U T, Hil
7273, Leus2, GlySS EHRIZ IO TR X 4172, — 757, PhoQ @ Asp45, Thr47, Arg50, Leu51,
Leu62 E#AA TlE, SafA ZFH L TH, 2 &K PhoQ DIERICEIIZR BN -T2,

[E%2] SafA 2R+ 252 £12L V., PhoQ d Lys46, Thr48, Phe49, Leus8 (%, 3A LA LR
BEICHEAL, Leu52, Gly55 1%, LVEEBEEMR LT K RAMERLNAELTND Z EDVUR
SNz, IS ORI, KIBEMIEN T, SafA 12 X 5 PhoQ/PhoP & DIEM:ALAY, PhoQ
D SD ¥ A ~—ERmEOREEZLICHR T HE L TWD Z AR LT,

[SCik]
1. Eguchi, Y et al., PNAS. 104 18712 (2007)
2. Eguchi, Y et al., Mol Microbiol. 85,299 (2012)
3. Ishii, E. et al., Biosci. Biotechnol. Biochem. 77, 814 (2013) ,
4. Mori, H. et al., PNAS. 103 16159 (2006)
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A-8

EYEYIRF NI EI AT OIS &R
OFFRIN, WA, (WG, BT ALREIS, VAAHR ', SEcs
RS BREARAL, KMz
RER - RO, 24K - CeSPL CENIIEBRAAY, 45K - Belt, ALK - BEdehinEd,
Bk - BElE

[HH] EY T YA EICZVROERETH Y | PRI O N SHTBIR I IGHR OHEA T
DRAE - PAEZRFEE T 5, 20114, Ba IO TOEY T VREZMEEETE LTI
TIVvE/n—=v 7 Lle, IAT Y IHROBREGE T THY | MG - EEL BITABT
bofofoh, MR LOER - REBREEOMRIZ HIy L LTI Z1T o 72,

[J77%] & b HEK293 #IJIC L I 72 I AT Y &, CRiglcEé L7 FLAG =&k —
THE T RN L, AR TFER L OEFBEMEEIEIC L v . BERENE - S B
LT,

RIS ATV VICEEND2ODTHAAAFATP 7 —F R A A ZIZW0Fv e ATP 7 —
BPIEMENZRD G-, K I 2T U 3D AAA+ATP 7 —E LR, U o ko4 =
~—ZR LTz, S AT Y 591 kDa DE R X7 ETHY ., TD=H U 7R
UV IAv— xS FE3SMDa L WO ERRLDTho7, SIS EER L O
FHIENTIZE D, 20U U 7IRA Y I~v—I1X, ATP#EA - KRG A 7 v &3 U4
B LRBEEZ BV IR L CWAZ ENRHLME 2o T,

[Z22] ULDOHEENS, S ATV AIEHOZ T 5 AAA+ATP 7 —EB TH Y . BERZ
VoAV I~—%TFT D5 R 0holz, EHIZIAT Y AU T<—(L ATPHES - N
KGR A 7 v & UTERA - fRBE L T e, S AT U UISMIIRNIZ IS W Tl AAA+ ATP
7T—ELRUL, (MO OYEPBRRBIHFET 52 LRI,

[ Szik]

1. Liu W, Morito D, Takashima S, Mineharu Y, Kobayashi H, Hitomi T, Hashikata H, Matsuura N,
Yamazaki S, Toyoda A, Kikuta K, Takagi Y, Harada KH, Fujiyama A, Herzig R., Krischek B.,
Zou L., Kim JE, Kitakaze M., Miyamoto S., Nagata K., Hashimoto N., Koizumi A. (2011) PLoS
One.

2. Morito D., Nishikawa K., Hoseki J., Kitamura A., Kotani Y., Kiso K., Kinjo M., Fujiyoshi Y.,
Nagata K. (2014) Sci Rep.

26


http://www.ncbi.nlm.nih.gov/pubmed?term=Morito%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24658080
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A-9

AN T U T EBAEIZBT D ERIRE AL O SR G I REAT
O EIR !, KwangKim!, S/lEME L, [MELE !, HFEES L REEKR!, F)ik7 1,
HE A2 Atakid !
UBoK « Bedl, 23K DKL 1K - ANRESHUBAIE,
SBAEDKELFK - A RFBENE Y > & —, ESLBEREIERT

[BE] VU vk e 7T FRICREEI N D & X7 EORRBEMIL, FEFITE < OH
FVEENZ 6 L TV D Z ENHBLATWD. I, FIRREZREMIZIEZEW T T TRy
TIUTIEHIASAFET HZEBHLNICENSOoHDH. LrL, EA M RETS—HO
2RI BERNTL, BED T 0T A — LU A RRIT TR A S22 < OFIRR & IE
DOEREREATIZ e STV, & 1R BEATFENER Thermus thermophilus HB8 % &7 /L A&W) &
LT, BEONMEEZ AW Vb7 a7 4 — MRl KO B F b7 v 74— LA
ATV, < DV UL & T2 T BENL 2 [RE Lz VY. & 52, IR D T thermophilus
HB27 22\ T U V(b7 a7 4 — AN OFE RS Wu HIZ 8-> T sz d. Ao
T, BIRBEMEA 2SS BIC~ vy B 7952 LIk 0, [FESNICHIRRZEA
I X B DREREHEEIZ D 72 O TR B O E 2 i A 7.

[FE] FIE S VI FHRRIRIERTEAL 2 SRS Lo~y B 735728, EffisiiTune
T. thermophilus % > 737 G & D MIZE DRE 1 7 OSLIEEET — ¥ % Protein Data Bank 7> 5
G L7z. 2o, T 2E0REEIILLTDNERF & L7e 2 () T thermophilus H12k # 73
JEDY I REEEAL (i) AERr 7DV T REER, (iil) T thermophilus Rk % 2 /X7 &
DY IT v RIEFREETL, (v) RERZ DY T RIEREERL MERAMD Z X7 FIZOW T,
Phyre2 server & H\NCE T /Ui 2 T Lo, (S5 FAREH O TR LR R 1 FE (ASA) 1,
http://cib.cf.ocha.ac.jp/bitool/ASA/D 7' 1 7T L& W TR L7-.

[#55)T. thermophilus TRIE Sz V) Uik 2 2 X278 (1811) DV AL (Ser, Thr, Tyr)
NS R~y B LTI E 25, 56% B T Rinh 8 ALINIZALE L THEY, 60%
PN 10%LL N D ASA R Lz, ZORERIE, U BB O 5L ANy TRl CTldZze <,
N SRR NS WIBATNIZGFET D Z L2 Rm LTS, £z, U VBB flexible
IR LY 2L GFET AL Ao, —F, 7T ILEAL (Lys) 132V > Fir<iZ
ZUMEIN Z R SR T2, 10%I3 5 /37 BRERBICIEIE B Z 5.2 0 DEICH > 7. &
72, 10%LL F D ASA Z -4 EA0IZ 9% ThH v, BRI kG Rl kv 2 AFEELT.

[BE] Z o RI7ED () Vb ()T v F Ak, 2R 72 () EAhEEE
Lo THEEI N TWD . SRIOMHTIZL Y, TEF LI ND Lys DZEIHIESE & i
LT WA FEREICE S ABNZDIZR L, U BB O UL FIX SO LIS WL E
ZHDZ DN gholzd. BT, E coliDV ERALEAL DK 30%I2 DWW T b [AEE O 7]
NRONT-. ZOREHEIX, protein kinase/phosphatase & S ind DB, WE LD X Ry
BOary7xA—a Bk B ET 558000 2 L2 LTS, iz, ZOX
D IRIENTIX, THARBEM D E-OHRRIC 5 2 DB % THIT 52 DICENSEEZE X bND,

[ 3R]

1. Takahata, Y., Inoue, M., Kim, K., Tio, Y., Miyamoto, M., Masui, R., Ishihama, Y., Kuramitsu, S.
(2012) Proteomics 12, 1414—1430

2. Okanishi, H., Kim, K., Masui, R., Kuramitsu, S. (2013) J. Proteome Res. 12, 3952-3968

3. Wu, W. L., Liao,J. H., Lin, G. H., Lin, M. H., Chang, Y. C., Liang, S. Y., Yang, F. L., Khoo, K. H.,
Wu, S. H. (2013) Mol. Cell. Proteomics 12,2701-2713

4. Masui, R., Takahata, Y., Inoue, M., lio, Y., Okanishi, H., Kim, K., Nakagawa, N., Yura. K.,
Kuramitsu, S. (2014) J. Struct. Funct. Genomics (in press)
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A-10

7 )Ly 2 B [all X 5 actin ® ADP U AR S Ak E
OFEM YR, ESFERR, FKiE, 3 F o<

HE - WO

[BEald Y = /vy 2 E 5 Wed 5 7 ADP U AR /ULFEFR TH Y  NAD A5 nicotinamide
ZFREL ADP VAR —RA %7 7 F 2 Argl 77 \ZREEPYIZAHN (ADP U AR k) 3%, ADP
VRO BOSHEEE DI 572012, R & BE X v XV BEGIRORIE O ) &
ECTHD, HEFEOHMN 2008 FICNAD' DT 1 7 Th s BTAD & la, actin DESIEZ A 5 H»
IZLTWaAaN L RDIE THSH NADHES I L NADP U AR 2 /UL OE A IRFEE XA &
NI > TELT, 2D ADP U R LRI ORSEDEIT A - L2 e LT,

[71£] Ia, actin LB TH D NAD' ZIRE Ue b 27225, BE O FEmB AR S
ALARINZ ADP U R U WALBUGS D HEA . ROCIEEESR Ta & FEE & 2 /X7 'F actin DT 572
O, EEROKERERD Z LR TER)NoTe, £ZTlad actin ZIREG L, S bICHERILIE
WERA LKET 5 Z & TNAD OfESR L TV R0 apo-la-actin &K (apo HEIK) #idh
AAFRLL . Z ORiEh & 72 2 FIET NADYAK LK ER TH L= F Lo 7 ) a—uiZ
RZIE 5 Z & TNAD & Ta-actin NAD s & RAE S K) il it & Ta-ADP YU 782 /L1k (ADPR)
-actin A (ADPRALEER) FEidAED /3072, 26 OfEdE VT X #RIET ER %
1TV, 19N TeT — X 2l UG 2 E LT,

[#55] NAD #E A B A IRIL, apo A KK dhZ NAD-=F L > 7 Y o — )WiRATEIRICIE
ET 52 LT, FCANIZZF Lo 7Y 23— ADP U AR bRG & PHZE L, NAD?
DFREED BTz, —J7 . ADPRALEEGIRIZ, apo A KM GE % NAD TAIR~IRIE « UG
HNTZF L) a— RKRICRETHZ L Tlafia LIZIREETD ADP U AR kT
JFUNR BT,

[B22] AkfpEET 213 T ORESE & HE X 37BN apo BEA MRS TPICRBW T, JEPFHIC
DO EIRSFDAFET D 2 & ThRIGE BEREE 3. ADP U AR U /U BS & 2 E it 3
HIENTEREEZD,

Z LS ADP U iR U IALBOES ORI DA DN RIE T 2 SOGHERE L. EE T S 23 LLATNCHRE L
7~ strain-alleviation (BX3E L 42fN) TNV ' ZEATITHFERTHY . XV A= LD
FA LD 2OOFMIKRERTT 7 F > Argl77 ~0 ADP U R 2 /AL DERFRG N X 5 &
EZOND 2 ZORIGHEREIZ, RhoA ZEH 925 C3ERLE FOAR Y ADP VU AR vk
R ETCHLIETA2LOTHL EEZ TN,

[=Ciik]
1. Tsuge H, Nagahama M, Oda M, Iwamoto S, Utsunomiya H, Marquez VE, Katunuma N,
Nishizawa M, Sakurai J. (2008) Proc Natl Acad Sci U S A. 27;105(21)
2. Tsurumura T, Tsumori Y, Qiu H, Oda M, Sakurai J, Nagahama M, Tsuge H. (2013) Proc Natl
Acad SciU S A. 12;110(11):4267-72
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A-11

Dye-decolorizing peroxidase D ffit 1 7 L & B HE G HAL
OF MM, HTNRA, AUmM2, s’
HER - A Em, 2K - §FRF, S BARLZ K - 85

[EfI] EE Bjerkandera adusta Decl $£73 779 5 F#5% Dye-decolorizing peroxidase (DyP)
(F. WP EKBIR IR E 2T D (DFED - AF XX —BDERITHED) Z&n
HAVEXF X =B ELAMTHEN TS, LML, Z2O7 X/ FEELHSC AR 3 0E Rk A
DNTEEANAF R H =B LIRS TEY . DyP ORISEEEDOFEMIZA 572> T
WR, F ZTARIFZETIX, DyP ERERD~IL A o H—8 O KSR D& S %
AOMNIT L &2 AN E L, M1 7 L & B G EAL O 2 His LTz,

(5] A1 7 VAR 572012, DyP L b KFBDOKIEE A My 7 h 7 m—
IIIEHIEFFEHNTE Lz, ANy 7 b7 e —03REIE. BRKFEREZILERICE
L CIEWZ, FER G AT, SEE ARG L0 SN2 Uiz, JEEES R, native
DyP Ol & £H 2 & o LI IRICIRIE 5 2 & TR Y,

[(FER]  EFMES A 7 MO THERZIBR RS, DyP IiE 1 EEOWEEAKTE & IS L,
HREE (DyP* EIES) [ZELT D2 Z RNt o7, ZORINEIERIGTHY , D
FOGHEFEEEIE 7.0 X 10°MIST Th - 7=, F£7= DyP* |L, 406, 533, 559, 618, 645 nm {Z W U
MR Z 7~ LTz, DyP* (X2 FEDHE & BUS LEUSHTORESE R 723, T DOBUNIFEK
Tl 72 o Te, FeWTERERE SOV TR Z %, 2FFADOFE (ascorbic acid,
2,6-dimethoxyphenol) ([ZOWTHEEAKREEZGD 2 LI Lz, T O OHEIT, ~
LD 6-7' 1 EF UEEOITFITHES LT\, S5, BEEA~LOEMEBAIL, 2FNE
HD DK T L Arg329 ZA LT2KFBREA R Y NT =278 > THORP > T,

[Z42] DyP Oy« 7 1L, £ 1 FEEOWMBLKE LKL L, D% 2 HEEOH
BERIETHZEITE-TRET Lic, ZOMES A 7 Vidho~ v AF o X —ELETT
oo T=D3, DyP* DI AL AR R uiE, tho~vA %o 2 —E0 | HE&OmmgRbK
REMNTHZ ETAELDIHMIK (compound]) &1XE/R->TW, ZOZ Lid, DyP* ®
T IRHED compound I & (X2 D AHEMEZ/RIE L T\ 5, & Z T45%% ESRIZL Y DyP* ®
BIREBARET DMEN D S, £ FER A LI, ascorbate peroxidase (Zxf 9% ascorbic
acid DFE G HAL & K <ELITW e, 2D Z L i3, ascorbic acid (2% 5 SUSHERE 23 DyP & ascorbate
peroxidase TERLTW D AIREVEZ/RIR L TV 5, DE YD (LD 6-7'1 B A4 BN ascorbic acid
25 DyP ~DE FAREICEE TH D Al REME E W,

[SCiik]
1. Yoshida, T., Tsuge, H., Hisabori, T., Sugano, Y., (2012) FEBS Lett. 586, 4351-4356
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UART 782 NEA & T 5 RONERFICAERSIND
Fix ONREHET 0O Kk ONEE
O, SiEH R
FIER - BEE « AR b+

[BEM] VAT T B & EH &7 25 ISR TICAER SN A2 OIFE Rk T v
% HPLC-ESR-MS {EZ AW THRIA FRET D Z L2k, VAR T 7 B HEEEERIT &
DEDXDBHEEDIRERKT D HNNERT DD, S HIZ, T OEMEREIZ OV TR
95,

[ 5iE] BEYERSTATR & LT, 4.2 mM cis-11-Octadecenoic acid (& % VM cis-6-Octadecenoic
acid, & %\ cis-9-Octadecenoic acid), 25uM 7 7 €/ X7 LA F(FMN) . 10 mM
= —/VIR, 30mM U > ERFRENR 2 & L BUKIR R 2 Ve, & OFERSIATRIZ R 436 nm
D RIHSEHR (7.8 Jem?) ZFE5EH L. 0.1 M a-(4-Pyridyl-1-oxide)-N-tert-butylnitorone (4-POBN), 1
mM il 7 > & = 7 Lk [FeSO4(NH4)2SO04] Z A, 1 [ St: S ¥ 7-# . ESR, HPLC-ESR,
HPLC-ESR-MS 73T 21T > 72,

[#55H] cis-11-Octadecenoic acid % & AR HES ISR D BSR 04T 21T 5 & BAZE 72 ESR ¥
TN, Z OFEERISEIR~DO RS 21T 0> e 56 & 2 V)T 1 mM Rtz
T =7 AEK[FeSOs(NH4)2S04] 2 M 2. 72 03> 2354, ESR & 7 FviEidgd Li-, =0
ZEEV . ZORGITIEER O Mgk AU E LT\ Z ER g oT, . Bk
T TZOMRIGEAT2 D & ESR ¥ 7 /L Lic, B/KP Tl —HEREOFm K <
RHZEND, TORISIC—HEBRENEG L TWLHLEZBND, 42mM
cis-11-Octadecenoic acid (& % VM cis-6-Octadecenoic acid, & % V& cis-9-Octadecenoic acid)
% o TR YE USSR 0 HPLC-ESR 04 217 9 & . {RFFIRFEI DS 44.9 min (cis-11-Octadecenoic
acid). 31.1min (cis-6-Octadecenoic acid). 39.6 min (cis-9-Octadecenoic acid) @ & Z AIZHHZE 72
E— 7 BN S, 2 e O E— 2 O HPLC-ESR-MS /3 #r 217 9 & \m/z 366 & (*'m/z 279
(cis-11-Octadecenoic acid), m/z 296 & T m/z 209 (cis-6-Octadecenoic acid), m/z 338 & Tf m/z 251
(cis-9-Octadecenoic acid)D A A > M H S 7=,

[#%%%] HPLC-ESR-MS 34T DAE RS | cis-6-Octadecenoic acid % & o4 HE S AR IS
4-Carboxybutyl radical., cis-9-Octadecenoic acid % 7 ¢ PEE HERC ISP HH (2 7-Carboxyheptyl radical
cis-11-Octadecenoic acid % 7 T HE SN ER K H1IZ 9-Carboxynonyl radical 23 £ S 4072 2 & A3
Inode, VRT 78U HHERGT & » TA Ue —EIHEESE & cis-6-Octadecenoic acid &
% UM cis-9-Octadecenoic acid & 5 M cis-11-Octadecenoic acid & D GIZ £V Z iUkt
T DIBB LR E N U, Z OB LIEE & m#kA A L ORISIZE Y | 4-Carboxybutyl
radical , 7-Carboxyheptyl radical, 9-Carboxynonyl radical XN ZENELTZEEZ HND,

[zik]
1. Mori, H., Iwahashi, H. (2011) Clin. Biochem. Nutr. 49, 141-146
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Y —F T A U DOLEEMEICEBIT D 3I5ADOT I/ BRI D& E]
O EZE =, FHECD, H EEtH
KB -« = - BAER

[BEM] H—%F A 2> (TLN) %, Bacillus thermoproteolyticus FH 3D IHFEWE « IFHEMHED

AT 77 —8Tho. 3167 I/ BIKENOKY, BHEENEE 2 N R KA A
& aMEENEER C R RAAL U b ESND. ZTHETIS, NRWRFAAS CBIW
TEMEAL T ~DEFRE AN L B2 Etkom Ex@E Le Y. AT, TINO S H
B RENMEBAEL LT, CARMHEIEA TLN OREM IS 2 2RI N THRE LTz,

[ 51E] $H# 2 TLN (TLN) 1%, TLN O 7 2% & pEVRIEL S & Jhs7 L CHEA L 7= 568
7T AI RERW, KIBE IMI0OOKE2EEE U CARE L. Mz KGR %2 37°C T 48 i
52 L, T O8EE EiF (CS) OB A K #EENE (PU/MI-CS) ZHE L7=. CS ZBf
KMEHENERH v~ NI 7 40—, T74=7142u~ 777 ¢ —IZH L TITLN & 4%
L, U TLN OB B A K fEEYE (PU/mg) Z28IE L7z, CS ERFR fTLN O
YA KRS RIEVE A Eeie LT, CS 1 rTLN O FEHE (mg/ml-CS) Z R 7. AR 1
FHZ LD 2.5 uMITLN B O 222 nm (Z381TF A5 (g222) DIRFEZAL %, 0.5C/min T 60°C
75355 100°C F THIR L TRIE L, qan DRZEAC LD 5312 72 216 2 RANT OBARIRE T, app
E LT EMEDRE L L.

[FER]ITLN O C RN D 7 R i Z 15T ORK I G TINZ/ER L2 L 2 A,
CRIEND 2F/FHED Val315 Z KRS E L LB LR ol IRIT, HCFrRAYZREA
(ZX Y Val315 % Gly, Ala, Leu, Ile, Phe, Tyr, Trp, Ser, Thr, Gln, Asp, Glu, Lys, Arg
(CHEHE L7 rTLN (V315 B8R Z2 /B U 7=, K55 00 V315 ZBRAKD 718 A L WK RIS
PEIZEF A TLN (WT) @ 50-100% T o7z, FTXTD V315 ZERAKD T, app 1T WT D T, app
(88.8C) IZHATETF L7z, LeuX lle lTEM L ZRIKTIL, RHER L Ty app 13

WT & I1ZIERIZETH 7= (77 A 1). Ala, Phe, Thr ~D{EHTIL, FKHEIL 70-80%Z I
DU, T app 13 2.2-3.5CIE F L7= (7 7 A 2). Gln, Ser, Tyr ~D & #a TIE, 3513 20-40%,
T, app 1L 4.0-8.0CIKTF L7 (Z/ZA3) . Asp, Glu, Lys, Arg, Gly, Trp ~DEHLTIT,

FEHL BN 10%LL TUZ, Tmapp 1 8.0-12.1CH> L7 (7T 2 4). FEBKRD CSIZHBIT 5%
BEZ 31507 XV BIkFEDONA Fa Xy —A 07y 7 ZHPH) I LT ey MLz &
ZA, EOMBE (r=090) AR5, HPIZN 1 =y MEKT S S REE (WT D3
BlE%Z 100% & L7-HRFD rTLN OB EOHME) 25 12%IE K LTz, ZRIKD T app & HPI
OFNZHEOMBE (r=0.84) 2860, HPIN 1 = MNEKT D & T app 23 LITCHE K L 7=,
CSIZBITADERMRBEIEL Thap PENCHEDHBE (r=094) 236V, Tmap? 1.OCIET
T 5 LRI BN 1% LTz 2.

[(522] KIGHEIZHT D TN ORBEITZEOLREMICKE < BEINS. TLN Ok
WEIZBWT, Lys3l6 |7 I Bk L HAEHA L T 63, Lys316 KKIX TLN D%
EMICBEE 5220 B2 b, —TF, Val315 [ ZJE0 D Tyr217, 11236, Phe281, Ser282,
Arg285, Phe310, Val313 L BRI 7 A X —% B L TEY, 315607 I 7 BRIRIEN AR
7 T AR —DGRICEHEREZEEZ R L TVWDHEEXLND.

[Sifk]

1. Kusano, M., Yasukawa, K., Inouye, K. (2010) J. Biotechnol. 147, 7-16
2. Kojima, K., Nakata, H., Inouye, K. (2014) Biochim. Biophys. Acta 1844, 330-338
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R Z W Z o8 7 8 ofk il
OLBIWF 1, /NG 2, MO, Bl !, & mAa !
VIR « BElE, 2EdbK - BE, P~ T 4 =L X —K + HALOmem

[B0] B o 7132 O&EIN B2 ORBIZEDY | MiEsCEM., K+ s 2 &
t AJREZR S B A DI e > T D, Y X B OSSN 217 5 Ba . Rl
TEMEA 72 E2 AW BB TH D . ZIUTHEWRESY X T BN RE BT 0 K51
KIETHr—AH %0, Fio, BUKMEEENZIZ R mIEEAR 2 L BN Y Xy
B, BAMESZ T LR SR S e < < BB ZREIC L Tnb, b
O A WET D00, a1 TR LRI BEICE ) 7 a—F kS S, 20
BEEREZRHOERERLEIT> TV D, bl L7 PiRER O T2+ 5 2 L 2 8
& L, MR RIEBRE S o X7 BIZHOW T ZOFERISH L TE -, ki Lzsiik
EIXEDE Db, FAERLICHE LR EERT 2T ED L D R TERFGHT
LN EWET D,

[5ik] B2 o R B %) VIR E R ST a7 A VR Y —Ax Ay, v U R
IZRE LT, ~ U ARSI DA 7Y R—~ZERLL, a7 4 VKR — A ELISA,
B NI E ELISA, &7 7 A& HEG(SPR), #t7 /L AIB(FSECIC L D2 A7 ) —=
YT EATO, BB O S SRR VR EE AR A B LT, A T Y F—=~ L0155
NI HRZBEF I T Fabfb L. BRI 2 R 7 B & OESIRETER S8, fimt E5 %
1T-o7,

[FER] ATV F—~DRZ V== 7 TlE, a7 4 UK —2 ELISA Bt TZ&ME#
VX7 E ELISA RO b O & BUEEIN L7-, 7' v 74 U KR Y — 24 ELISA IX. IR 2~
FFLIRIEOERNE Y X7 BT b DERLTEY , ZHEELISAIZ 7 ¥ 7L
REE DT R B IREEICHEAT A b DER LTS, ZHbDFEIC L - T AR
i L, TOMEOLEICHTHFET D LD hitlkxf7-, 512, SPR X FSEC |2 THE
I s R B EEEWIERT 2 X0 @Bt R b DIV IATL Z LN TE -, Boh
T PURDMERINE 2 o X 7 B DN EVEDR EICFHE L TnDZ & A CPMT v 2 A 12 CHER
L7, PURE OBERERR SE5E. B Y R EEMOEA L ik LT, &M
F Tm 2 10~15CRRE FR3T D2 Emhgmoiz, ZHETW DO0DEZ R 7 B ik
ESEBRIZB W T, Pk DBEARTREEDELNTEY | MmOERBICEbEZ b6 L
=0, B E2m ESEkor—2A b B otz

[B5] PUEZREEEITH VDR RIE, PURDREEIS L 0 IS o7 DR E O SLIARE
(CORTZNVZ AT D T & EBUKPERRIROIERIC & - TifdboMeti sh 2 2 & T b, =
O DG 2 7o T PR DVERUE N HESL L Do D, HUK LRI 2 37 8 & O HRS ih
i, @SR E DS N 7 BIZIRE S g e o E e m < . Bkx 28R~ D
JERBEIRF SN D, S DICRFEDHEREZ L ZRAER O HZICFRES L ZAET
RTEBY . X 7 EORRE 2 LG TR RIS E SO THMB S 58 ey — 1 e 0 15
Do
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TUOFT AT 2R ORFRATURE VT2 R AL
O ERHEFBHE', AAFTRM 2 AR T3, MRE T AR FHE S,
ESRERS T, R RIE 4, MmEEREME G, iRt A HAR!
VHER PR RE PR o FRIIRE IR, 2N KRR PE EPafsehe ERE
RBIBE 0 SRS ekt ettt v % — HEBEWIES,
PREN X — BV N RFEFT AR

(EE] 7o Uo7 v v U RRADIE., MEZRETIT2EER G ¥ o 7 EIESR
R(GPCR)TH U | 1 BUAT) & 2BUAT) B 5 Z EMHBILTWD, Fiz, AT 47 L7z
EREIX NS H FTHHT V4T vy U (Ang)lc L iThbhT\Wb, I, AT2
DIMEFRAFT O 5T, MEREERICBWTHEERERZH > T2 ATREERHE S
ncTns,

el Z ok 5 e EBICEE R MERE S BT AT2 OEMNT 2 B L T, OAT2 0%
EACEREDOIERL, @FH - MRUEDOMESL, QAT2 FrRAFUADIERL @AT2 Hh k%
DR RAVTUR & DBEGIRDRELEAT o 7o, ZEERAKIL, NR - CROKIE K O
N3 NL—T~D T4V YV F—AT4L)H L <IET AT k27 17— 2 b562 (BRIL)DFFEAIZ LV
TV, £DOA7 ) —=2 7% GFP Ot fats & L7 7 VIEIE(FSECHEIZ X 1T o7, ¥
AR IO ZE LA BRIZONWT SO BHRMIEE AW KEAELSITo 2%, ThEh
IZOWTHRZIT 72, ZTORER, i E TIZ SO AT2-T4L KOV 1 ffH O AT2-BRIL
ORERUCRE LTz, F72. ZHHISTAT LT AT R RS EREI AR OER 21T > 7=, B
ROERIT, v~ T A~ORENS 1 IRA 7 V—=2 T E TEREREORBEHIZD 7 L —
THTV, FRLEDO A U == JIIR K TIT o T2, E ORGSR, 12 7D AT2 Fr i
WERRPTAN S DTz, O NPT S, ALEIZ X 0 Fab{b L7=t%. AT2 AR
MR SET, ZbDOH T DONT, BIILBIEL O F 2 — vy 7R (LCPEIZ &
DiEE b E T o 70, BIED L Z A, AT2 BTV T ofidbicisn T b itmidfs o
TWRWA, AT2 LHUROEEERD 9 5 SFEHOHUA L OB S IKIZB W TEKILEE T
FERAE S, 1 HEEOPUR L DEAIKRIZEBWT LCP E TR S b vz, ARKILKiET
B BN T HEEIZ OV T SPring-8 D~ A 7 0 7 4 —H A — A TdH 5 BL32XU (2 TlalfrEbk
AT S TR, IREEDKI 17TA Th o7z, T OREEIZB W TG b SR DR 21T - 72
D ERE D FIFERD bivieo7z, —J7, LCPIEIZ L V& LR dbiZ-2V T SPring-8
TORPFTFEROMER, EREHOKM THLFELMR Lz, BEMMESRTORELT TH
Do
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Fvﬁ%/Aﬁ%?®%ﬁﬁEm#$ ®ﬁﬁ%%%%
ORTHERERE !, AIEGE 2, FERDEY °, HHAT
1ﬁW@kﬂi%b2ﬁW@ﬁ-@-$m3M&k B

[BEB] vV R0 —v5-U g (PLP) ZMif#E L35 LA = A#ESE (ThrS) |
PLP (&R | ﬂ%hfnéﬁﬁ¢ﬁ%&ﬁﬁ&@éf%ﬁmﬁé&w5,Hf@ﬁﬁ
R O TR O MR OGS 2T 5 LB O NDEEHR TH D, 2L E TOHFSEIC
PLP-a-7 X /7 va TNV I UHRUE () DO ERIED L-F VA=A ER ﬁf@
o-7 MESERAERR D 2 D DIMEEN DI T D08, 5 — 6 DEPECTHE O-R AKR-L-BsEk® Y U
OIBEL72 U VA AU BNZEOFE EIEETAICE EF 0, 7000 FERIG %= FFRNICHET
XL, b h AR ML) & U CRE Lfﬁﬁ%ﬁﬁ%o#éeofmé
ZEERRM LT CCEk1,2), 2O & D5 TSSO 5855 O IROSHEREIIEERIIZ B & 2T
72 o TETN, HHE & OGN B TIZE B iSOG O Ry O BOSHERE X 6 22 T,
TS TRIGSIMEIET 2 IE TS 7 2-7 2 J-5-5R AKX % g (AP5) & ThrS @
RS2 BRARTIBER L, 1~5 OBFEOZEM 72T 2387 7=,

Lys Lys Lys

O O O
Lys o= P o o= F’ o o= P o
o o o
VAN L L Wi
+ OPHS

/N‘H P — “H o — P —
oY 1& %( 1&
\N 1
9_
O=FI>—O’ . L-Threonine
o)

NH NH NH, HPO,* OH O

uo 3 _HPO,” H{OLO 2 O ' H&// /H)L

N

“H — N. “H
PO =z | o o uketobutyrate
\N 5 \
+1

O
(0]

[ 515 LR APS & TheS OFUGA R A A T — KT LA 3 E LA by 7P h7o—
t TR CIBIR LT 25, IART = ﬁ/$%%3%%®k¢5%@m@$%¢®zA
7 MARHEL, HUDART M ERT 4 L SNBEDEECTE TWRWI & ZRWVLT,
70— UFATIZ L0 B REUED 2R L & FRFEORE ERARETDH N TE,
[B2] HoniKFEEDO 27 dLvEZOHBLOIARFIZ LXK O 1~5 OifE 2 LT
B, HBHRPREIIES~T ORI ONTZ, £z, FF I 4DOIKGRIZEL DT 2
J B DEIROS E UCER Z 5 A[gEMEN T I LTV, APS & ThiS 24 % 2 X— |
LTC4%EMUIRBEMEEF L CTH AT FVITELRN 2o 722 L1%, ThrS 3 Z DFIX

JEE BRI SHEAZ G L TWAHZ LA R LTV,

[ Sziik]

1. Murakawa, T., Machida, Y., and Hayashi, H. (2011) J. Biol. Chem. 286, 2774-84.
2. Shoji, M., et al. (2014) J. Am. Chem. Soc. 136, 4525-33.
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The roles of estrogen on canine mammary gland tumors: Clinical diagnosis and treatment
OWaraphan Toniti"?, Shimizu Akio', and Misuzu Seo'
"Department of Biotechnology, Division of Engineering, Kyoto Sangyo University
2Department of Preclinic and Applied Animal Science, Mahidol University, Thailand

[Purpose of the study] Mammary gland tumors are by far the most commonly found tumors in domestic dogs.
Early detection, identification and classification of tumor are necessary and effective for the therapeutic plans
of canine breast cancer to save the life. Subsequently, a most common treatment for canine breast cancer is
surgery. After the surgery, chemotherapy is conventionally carried out. Beside chemotherapy, it seems
necessary to treat another type of anticancer drugs to prevent metastasis and increase the overall survival of
dogs with breast cancer. However, there is no treatment designed for canine breast cancer, like Bazedoxifene,
an ER-a inhibitor for human being.

In human, estrogen has been implicated in breast cancer risk, because it has a role in stimulating growth of
estrogen-responsive breast tumors which frequently express estrogen receptor (ER-a). ER-a is the most
important target in human breast cancer over the past 30 years. However, it is not clear whether estrogen
signaling contributes to canine breast cancer progression as well as human being because canine estrous cycle
is different than one of human being.

Here, we would like to discuss about two subjects: (1) To confirm if ER expression is correlated with canine
breast cancer cells like human breast cancer, we investigated the location and population of estrogen receptor
(ER), progesterone receptor (PR) besides hematoxylin and eosin (H&E) of conventional histopathology
staining. (2) In veterinary medicine for the canine therapeutic procedures, there is no evidence of canine ER-o
specific treatment after breast cancer surgery. To confirm if human ER-o inhibitors including Selective
Estrogen Receptor Modulator (SERMs), have abilities to bind to the canine ER-a with the similar affinity to
human ER-q, 3D structure of the both ER-as were generated and analyzed to compare the affinities of their
ligands.

[Methods] (i) Histopathology and Immunohistochemistry: The paraffin sections of the 50 canine primary
mammary gland tumors were routinely stained with hematoxylin and eosin (H&E) and the primary antibodies
against ER and PR using avidin-biotin-immunoperoxidase method. (ii) Homology modeling and Molecular
docking: Human ER-o (3ERT) and canine ER-a (XP_533454.2) sequences were downloaded from protein
data bank (PDB) and compared for similarity of the sequences. Then, the 3D structure of the ER-a were
generated by Modeller and docked by 2,344 ligands and 15 SERMs. The estimated inhibition constants (Ki) of
ligands on ER-a were calculated by Cheng-Prusoff equation.

[Results] According to histopathological studies, the selected canine mammary gland tumors were classified
as acinous adenoma with cartilage metaplasia (2%), tubular adenoma (6%), papillary tubular adenocarcinoma
(12%) and solid carcinoma (80%). Nearly 40% of benign tumors were stained for ER or PR. Nearly 30% of
malignant tumors were stained for ER or PR, showing no statistical difference of ER or PR expression between
benign and malignant tumors.

The structure of both human and canine ER-a and its binding affinities to ligands were studied in silico. The
comparison of human ER-a and canine ER-a using homology modeling and molecular docking showed 90%
structural similarity. Ligand binding site of human ER-a was narrower than canine ER-a, however, most of the
predicted pocket sites were very similar. The Ki of Bazedoxifene, as an example, for human ER-a was 52.50
pM compare to 689.49 pM for canine ER-a.

[ Conclusion and Discussion] According to the immunolocalizations of ER and PR in the tumors, the
expression of ER and PR in mammary tumor cells still existed, showing that that mammary tumor cells
differentiated from luminal-epithelium lineage origin might be able to response to estrogen signaling via the
receptor for the proliferation and invasion to the adjacent tissues. This result indicates that it is worth targeting
ER or PR for a therapeutic plan to dogs with mammary gland tumor by anti-estrogen drugs developed already
for human being.

Any ER inhibitors including SERMs developed for human ER-a did show larger Ki values into the canine
receptor compared to the one of human being by least 10 times, accounting that the inhibitors could bind to the
canine receptor as lower affinities than the one of human being. This result indicates that, for canine, much
higher doses of SERMs administration might be required than human patients with mammary gland tumors
after surgery. We propose as a novel therapeutic plan to design the canine ER-a specific drug and strongly
believe that it must be effective for canine mammary gland tumor therapy.
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Increased expression of the ladybird homeobox 1 cause scoliosis in zebrafish mimicking human
adolescent idiopathic scoliosis and congenital scoliosis
OsBEE !, WF !, W\ AR, wAM, ZE /AL B #hidl,
L GERR G, AR e 2
VEERR -« FEERAIITERT « B  TRRGTYE, PIRER - BRI - AR TR RE R,
SEHULAT - MEEEmER TR o 2 — B BIEIREMIET — &, R - A ER
JeHT « T BAELEE X2 — « NA AT =7 ARFSEEL

[ ] Adolescent idiopathic scoliosis (AIS) is one of the most common spinal diseases in humans
[1]. Strong genetic factor is implicated in its etiology and pathogenesis. The recent genome-wide
association study has identified an AIS susceptibility locus near the ladybird homeobox1 (LBX1) gene
[2]; however, the role of LBXI in AIS remains unknown. Thus, the purpose of this research is to
explore the role of /bx/ in development of scoliosis.

[ 571E] Zebrafish was used as a model animal in this research. Zebrafish homologues of LBXI
(IbxIa, Ibx1b and [bx2) were up-regulated by mRNA injection or Tol2 transposon-mediated
transgenic expression. The changes at the molecular level were checked by whole-mount in situ
hybridization. The axial skeleton was analyzed by alizarin red staining or pCT.

[ 5] Transient ubiquitous and /bx1b enhancer-driven overexpressions of /bx resulted in scoliosis
with the local notochord deformity and displaced dorsal melanophore stripes. The notochord
deformity led to local vertebral malformation and eventually presented scoliosis mimicking
congenital scoliosis (CS). A minority of the transgenic zebrafishes had no scoliosis at the larval stage,
but later developed scoliosis similar to AIS. Moreover, /bx1b overexpression caused a decrease of
wnt5b, a ligand of the non-canonical Wnt/PCP signaling pathway, leading to impairment of
convergent extension (CE) movement. The defect of CE movement induced asymmetrical
arrangement of somites, which is considered to be associated with the late-onset scoliosis.

[#*%%] Our study presents the functional link between LBXI and scoliosis, and provides novel
hypothesis in the pathogenesis of AIS: transient overexpression of LBX] at gastrula stage impairs the
non-canonical Wnt/PCP signaling pathway, leading to the defect of CE movement which induces
asymmetrical arrangement of somites; asymmetry of the spine developed from the asymmetrical
somites could be too mild to be observed in childhood, and then progresses fast during adolescent
growth spurt when mechanical stress and hormone/metabolism change dramatically.

[ Ciik]

. Ueno, M., Takaso, M., Nakazawa, T., Imura, T., Saito, W., Shintani, R., Uchida, K., Fukuda, M.,
Takahashi, K., Ohtori, S., et al. (2011). A 5-year epidemiological study on the prevalence rate of
idiopathic scoliosis in Tokyo: school screening of more than 250,000 children. Journal of
Orthopaedic Science : official journal of the Japanese Orthopaedic Association 16, 1-6.

2. Takahashi, Y., Kou, I., Takahashi, A., Johnson, T. a., Kono, K., Kawakami, N., Uno, K., Ito, M.,

Minami, S., Yanagida, H., et al. (2011). A genome-wide association study identifies common

variants near LBX1 associated with adolescent idiopathic scoliosis. Nature genetics 43,
1237-1240.
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DN AERRIID & T v b U ERRAERIEENE I 1 B bR -EERI T 7 L OfiET
O¥AEM!, FyvrI— v—7Uv 2 Fr by R=Ul vy K3 WEEE 23
VEPER « B4, 2HEPEK « o, SEERREE - L

[HM] 7 e X, MO IER 2Rk & EE MR I EE 2o~ U v 7 X
T DM, TOEMBEE ENAERLEOMICIE, BERBRAKILT 5 2 & NHE S
NTN5, TNETIZFHRLX L, eT7m U BEKRER 2 BEFHas2)Z 8 A LT o
YaFNET AV =y 7 (Has2 cTg)~Y U ANBR 5 e 7 vr U IgmR e A AR R IEE T
N WT, BAERE BT ve gl OBIRIS OV T L T & 72, £ ORER, Has2 cTg
FUEET VT, OB ECHREEE N~ AT LT RL TSI &,
Tovu CEEPEA O U USRI T, B2 MEERT (Epithelial-Mesenchymal
Transformation ; EMT)W B E SN TS Z EEALMNI LTz, AFETIE, BT vm Uig
DI EMT % 5538 L CHs Aseifiid(Cancer stem cell; CSC) DR [ Zf#) < & D (G2 3L T,
ZOAREMEAMREE L7z, £7-. CSCHEIEIZMH < EMT B#E> 7 F /L & LT, TGF-BX Snail
D 7 F MR OB G- 2 Et L7z,

[HiE] e 7 v o B RIFE AU RIET T /L~ 7 A Lt~ w7 24 U sLs ik &
O AR B AAE 2 T U7z, AR o CSC oI &1, FLBEE~ — b —2y
FD CD24 & CD44 DFBAEIEL LTy a—% A M A MU —IZX 0T Uiz, ERZVER
i~ — 71 —43 7@ B-cadherin {22V T, £ OB ZREAIEIC LV KRG L. Mido EMT
R L=, £, WM 54 RNA 28 L, EMT Bi#Ey T 5 TGF-BX°
Snail DB - FELAZ U 7V A LES RT-PCRIEIZ L VT L7z, & LT, TGF-B receptor
I FHEHAI SB-431542 <° Snail D FLEA] GN-25 2 H\ T, TGF-B & Snail O > 7 V5% [
EL, MABIZE T D EMT & 25 AR OBIEIC KIFE T RBIC DWW T, EFLFEIC L0 fi#fT
L7,

[#R] 7uo—H% 1 b A MY —fETORER, & 70w R e A LR Tk, kL
FEMIAELZ HE T CD44hig/CD24% 23 AR OEI G M L TV A Z E 2 LN LT, £
7o b 7o R PE A S AIEIC IS 1 D TGF-B=C Snail D FEBLIE, < FRFLEMIIZ L~ T
AEAHINL T2, TGF-BX° Snail > 7 F L& HET 2 & ARO[ H T HEE R
\ZJGTET 5 E-cadherin 31 L. CSC DEIEMETTAHAZ ENRHAL M E o7,

[E22] U LEOFER LY, EMTIZEGE L 7= TGF-B 7 F /0% O F it TRELDHIE S5
Snail BB K F75, CSC Db 7L UK AER R BEEIC R 5 L TW\WA Z L R S i,
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VEGF-A 3% O3 23K NRP1 OFENFEEK & GIPC1, Syx & OEA KR 2 e L
RhoA DOIEMALZ I LT AFMIR O 858 & i3 23583 5

OFMEIAE !, HEARRE 23, 2R 4 THEFHT 4. Michael Klagsbrun?, #3193
VEER « Be L« A% 1%, *Vascular Biology Program, Children’s Hospital Boston, Harvard
Medical School, *FPER - fRAEdMm « Ef T AT A, 4HITK - BT

[WF7eis 5 b EaE] PR IER - (VEGF-A) 1. EIME S AEZHE L, A A
DI, AAE, BBEZIRET S, L LA s, M NEMICREET 5% 5K VEGFR2
& VEGF-A L OfEAZME L, MEMEFEZINZ D2PURERT S2F U ORERIZBIT 5
PUEBE R ORINIZL < HiE SN TRV, Fox O ZNE TOHFZEN S, VEGF-A X2 A
HIE_ 3B B R E A2 B T o D Neuropilin-1 (NRP1) (ZFEA LT, DAMIEA &
Ol AIFE LR EET D Z &2 RNWTE Lz, 7T ARTF U OREHEOIK X 1% VEGE-A
DO IME WAl ED VEGFR2 & OfE & ZHET 575, NRP1 ~DfEG DT TE RN
LB EEZLND, FoxiL, HL VEGF-A/NRP1 o 7 F /L DS & L CH AFMIE 3,
9% NRP1 OffaNfEIR N DI SND V7 FAaisl L i 5 & LT,

[(7ik] Eike bR AR DIM-1 #ildz iV 72, VEGF-A, NRP1 O % /37 B 5EHL
IHNTIE siRNA Z W o, 28 AURIIRIC381T 5 DN Syx D5l FEELT 1 lentivirus 22 U,
GIPC1/Syx [ D#E A #HET X7 F FIZIZHIV 7 A /L AH KD TAT (Trans-Activator of
Transcription Protein) FCAIZfE G S, PEFEmA & 705 X O GFH LN L7z, 2 AR
S, A e (=av=—JkiE) OFMMIZIX soft agar assay & H V7o, 23 AUl DiRTEEED
M 1X transwell 2 FH V72, VEGF-A/NRP1 & 7 F IV DEATIZ D = A X 7 v » R E W,
GIPC1/Syx & IR DA fE OFEAMI I TR LR E 2 AR TR G X /N7 E Th 5 RhoA
DOIEMHAL D FEAI 2 1% Cytoskeleton £1:0> Rhotekin-RBD-Protein GST Beads % W\ T /L2 7 o
L7,

[#5 5] VEGF-A 78 NRP1 |[Z#EE 95 Z L2 X - T, NRP1 OMfaNGEEk & & v R0 8
T D GIPC1 23 #5EA L. #i\ T GIPC1 & RhoGEF T 5 Syx WA RZEA L. RhoA 23
LS D Z & &R LT, GIPC & Syx DFEL% siRNA THI X 5 &, RhoA OIEMEALILE
Z BT DS AR O HEFE SN A7, RIC . RhoGEF M 2 K 2 & 17228 B8 Syx (Dominant
negative Syx: DN Syx) % 5| 8l St % Z & T VEGF-A/NRP1 > 7 F Vi HE S D 0%
FRAFE L 7= & Z 4. DN Syx O HIL VEGF-A IZ X DK+ 8 G ¥ /X7 E T&H %5 RhoA
OIEMHALZIHI L, 2 v =—JBaHREZ 50%80f] L7=, GIPC1 & Syx DG IRIEA A HLE T
BHIGEEM AT T RERINT 5 & DIM-1#ila0 2 1 =—FAHEEIE 50%. IRTEEEIX 60 % #1
il ENn7=, & 512, GIPCl/Syx DEARIZEIE RhoA ZIEMHALT 208, X7 F ROBMIZ X
Y RhoA OEMALITINH S 47z,

[%%2] DN Syx OHH|FIIZ LD DIM-1 fifdd 2 v =—E R IH S Z £ b,
Syx IX VEGF-A O ¥ 7 IURES & LTHEATH Y . DNAMIBOHIEZ (Rt 5 Z & A3
IR X7z, GIPCL/Syx AR Z BET X7 F K3, NAMBOMESE, =HE6E 2 )
HlL722 &b, GIPCL/Syx HAKIERIE RhoA IEMALZFHE L, WAL SE DO DEE
RNFTHDHZ L ERLIZ,VEGF-AY 7TV A2 IER & L= AR DR EFHTZ T NRPI
OFIENFEIR E Z D FRDO Y T T IGIES T BN ETH I EOBERLRE LT,
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Anosmin-1 23 L5 N BRI K IE T EFVER & F DO BAR O fEH
OVrEEE L, JHEKIES 2, EEoLm 2, WEZEsS 2
VIPER KB - EaE, E‘\ng( s REAM - AT AT A

[BHW] I~ EEREE, REIRT - A, (K2 N bo e o MEEREERE IR T 21 5 %t
KM E T, Anosmin-1 22— R 25 KALI B T OERICKVBIET H 2 EnlEINT
Wb, KALI 8151 D2 L0 RS AE DB 3E U A FE5R, MR omREMElL L O
7 K b\ B AR VE Vo (GnRH)EEAE AR O BRI 58~ Dl O Il 238 E S v Ty
Do L. W~ SEBERERIRIESFFEY) O Anosmin-1 D53 A = A LB LN 7 F
G F 72+ S LTV,

ffg I TS E O U T R EZFEREREL L, FRIEAIRRIZS W TR T+
BHIME DS OF AR — NP OBAEICEE TH L Z ERME SN TS, KELE LT
FAIZ. Anosmin-1 [XMEANEMIIC/EAR L CIERREZeET A Z Lok v, mEHaIz
B AR DOFEELZ Y R—F L TWVWHEWD) Z L E2EZT-, &2 THIX Anosmin-1 23 I
WEGHIBIZ 3 JIE T AR 2 MEET 2 B CEREZIT- 72,

[77i4] & MEAFEIRNEMIG(HUVEC) & ~ w7 A KA BB i i & 3 Bl (bEnd3) 22 F
C 3D tube formation assay 217\, Anosmin-1 D& P ELEE & Mt L7z,
3D tube formation assay : IfL/&NEHIfEZ kU 7L U ALEE % EGM-2 complete medium H {25
L. 1 I 500 fH OMEENT 722 2 X 5 ISHIAFFEEE SR LI 25 w1 SRR EIR L
hanging drop ' T 10% CO2 etk F—BiA > F = _— L7z, AL S 7= I8 7N R
OIS (spheroid) % 24 /X7 L — KA1 Z Cell matrix (collagen [-PHHEETFY) &&d
(A U7 (3D H%5%8), Matrix 3 [EAL%. Anosmin-1 2SR 185, 740, 2960 ng/mL (2
725 XU L 10 % COL 50 T 16R¢f#] A % = —~— | L7z, 3 H 4% Paraformaldehyde
T 1 FFMEER 0.2% Triton-X 100 (& L 2 Pz E LB 217\ Alexa Fluor 488 phalloidin C 4%
L7c, BOCBAESE g L, Ml OfhE LIeBEE) 0BE v o LT,

[ 5 ] i %% PN BRI 2% FBS EBM-2(HUVEC). 10% FBS EBM-2(bEnd3) % negative control
& LTHWZ & 2 A spheroid 72 b DZER ORI R SN o 7o, MAE N EHIRLIZ EGM-2
complete medium % positive control & L CHV 7z & Z A spheroid 706 OZEE ZHE L7
(HUVEC 4 AK/spheroid, bEnd3:9.75 A/spheroid), HUVEC(2% FBS EBM-2)(Z Anosmin-1 %

AT EE 185, 740, 2960 ng/mL (272 % K 9 IZHNNF % & . Anosmin-1 /& HUVEC @ spheroid
D6 DZERLDONE 27538 L, i KIEME 185ng/mL % 7k L 7=(1.75 A/spheroid), bEnd3(10% FBS
EBM-2)IZ Anosmin-1 % A f&IREE 92.5, 185, 740, 2960, 11840 ng/mL (2725 X 5 IZ¥RINT
% &, Anosmin-1 I3 EKAFAIIZ (11840 ng/mL:6 A /spheroid)bEnd3 @ spheroid 7> & D ZE L %
ik L7,

[%Z%2)] DL EOFEE DS Anosmin-1 X HUVEC & bEnd3 OETERCHE Z et 3 5 BRI % Ff

STWD Z DR ST, BRHESERIAREESHIR 7 (FGF) IC X - TEERRZFE I ND
ME PN AL 1X FGFRT 2338 L T Y . FGFR1 28 Anosmin-1 DZFEKTHDH LW\ H Z &
DG S TVWD, LA L. Anosmin-1 2MLENEHAEIZIHWT FGFR1 o HE ) gk %
Bl & ZF 00 E 9 DIRIZNTE > T, 5% OBFFEIZ T FGERI 78 Anosmin-1 O Ifi.
ENEAIICB T 2ZRKRTHLONEHALNZLTWHEZY, ZL T, b LE I Th
72 HIERFND Anosmin-1 (kT B BIRERERZ LFEIE LTV,
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0 b O B & /X7 ' mysterin (2 L D zebrafish %8 A= il 4]
ORI ko Y, lerE 2, I EEER S, mEA Y, S =3, KEfZL!
VITEBPESE R « B dtn, PENIRERSSR v & —, PESDEMEE, P RBROK - BRAfkse

[BEM] Fx D7 v—71%, FERARHOKERTH D H0OH0M D, £ ORIAEICHR < B
bz x XY EE LT, mysterin/RNF213 O[RIE « HEEIZAE L7- Y, Mysterin (X256 %
R72WH R T, AAA+ATPase RAA &2 EFF U U H—¥ R AL U E2FFDIT0,

HERO 82N 591kDa EERTHY, 2=—7 RMWEEFSX VB ThH-o722, L
L., TOMREIIRTZE D> TELT, ZOL I REERR NAL 2Rz 2 LRI ED
BEREDS VN2 B 6 O FEFIZHLIBRZEW- 8 E 72, mysterin DERNIZ I 1T D BB M2 A1

% 7=, zebrafish & V7= in vivo DR T, mysterin ODFH 2L I, 5|ZiLZEhb 7
= ) XA T O E B E LT EREIT 72,

[J71£] Zebrafish (2T, BT 4V )7 T AA Y I% HV 72 mysterin DI
il 24T > 72, Mysterin @ loss-of-function (Z XV 5| Z N7 =/ Z A 7% BHEIZE
WTHBIZE L, SOITHRA, Mk, I8 2R el - TBIZE LT,

[#5R] %, zebrafish DWHLIX, ZHE% = H BIZIX5E T3 503, mysterin Z 5 ELH] L 72
RIIIA LD N FER IR S 10%IC bl o7z, £ 2T, ZhEth—H HOWAEIIN 6 iR
HIENCI b S, EEREZBIZ LT 2 A, mysterin D/ v 7 X7 AKX - T LVWiEE)
FEENLONT, TONZ =G FHiH OB F MR b i N ~DOE S {niZEE O
AREMEMN B 2 HiLTa T2, MR E T o, B ARE Z L2, TEE 2RO ELIL,
BEI= 2 — 1 ORI RE N RN Sz, PAAT, 21X, mysterin 2 IE T A X2 A~
M HETH I EAME L TWeR, AL il B, R~OFERHLNE -
7

[B22] DErD, 000 /)7 8 mysterin 13, L5 A # 2 ZHIEIO A,
AARKEE A B = = — o OBG ZHIE L T D Z E B 60 E 2o 72, 5713, mysterin
DFE LVMEHISAE 2 5 5 728, Gald-UAS & AT A% W T2 /B R A0 72 5 ) R BLR 238 A
L . mysterin @ loss-of-function {Z & % 7 = / % A 7°73 cell-autonomous 7> non- cell-autonomous
MEEZIEH TV, E72, mysterin D ATPase G 1EIT. o FIELZHIH L TWA 728, =
EXTF U= RASL L EDETinvivo IZBITHEEMAZER L T,

[ Szik]

. Liu W, Morito D, Takashima S, Mineharu Y, Kobayashi H, Hitomi T, Hashikata H, Matsuura N,
Yamazaki S, Toyoda A, Kikuta K, Takagi Y, Harada KH, Fujiyama A, Herzig R., Krischek B.,
Zou L., Kim JE, Kitakaze M., Miyamoto S., Nagata K., Hashimoto N., Koizumi A. (2011) PLoS
One.

2. Morito D., Nishikawa K., Hoseki J., Kitamura A., Kotani Y., Kiso K., Kinjo M., Fujiyoshi Y.,

Nagata K. (2014) Sci Rep.
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B-7

RAGE, receptor of advanced glycation endoproducts, negatively regulates chondrocytes
differentiation.

Ofifriias Bt TORER BT EREE BEmER
VSRR - 3K - 5 TR

[ Abstract]
RAGE, receptor for advanced glycation endoproducts (AGE), has been characterized as an activator

of osteoclastgenesis. However, whether RAGE directly regulates chondrocyte proliferation and
differentiation is unclear. Here, we show that RAGE has an inhibitory role in chondrocyte
differentiation. RAGE expression was observed in chondrocytes from the prehypertrophic to
hypertrophic regions. In cultured cells, overexpression of RAGE or dominant-negative-RAGE
(DN-RAGE) demonstrated that RAGE inhibited cartilaginous matrix production, while DN-RAGE
promoted production. Additionally, RAGE regulated Ihh and Col10al negatively but upregulated
PTHrP receptor. Ihh promoter analysis and real-time PCR analysis suggested that downregulation of
Cdxs was the key for RAGE-induced inhibition of chondrocyte differentiation. Overexpression of the
NF-kB inhibitor /-kB-SR inhibited RAGE-induced NF-kB activation, but did not influence inhibition
of cartilaginous matrix production by RAGE. The inhibitory action of RAGE was restored by the Rho
family GTPases inhibitor Toxin B. Furthermore, inhibitory action on Ihh, Col10al and Cdxs was
reproduced by constitutively active forms, L63RhoA, L61Rac, and L61Cdc42, but not by I-kB-SR.
Cdx1 induced Ihh and Col10al expressions and directly interacted with Thh promoter. Retinoic acid
(RA) partially rescued the inhibitory action of RAGE. These data combined suggests that RAGE
negatively regulates chondrocyte differentiation at the prehypertrophic stage by modulating
NF-kB-independent and Rho family GTPases-dependent mechanisms.
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ML AT 2 o5 — 47 o OB EARERE O R
OB Y, A 52, GHEREETT 2, SERMBT 3, BAKE—!
Vg R - AT - B+ 1L, 208K AT - EAL, 2HFHETF > ()

(=] =27 - 3AKEAGENE <, BAEERES S CREBIICHFAENED 5T
WhH. Lo L, B EBRICEB N T a7 = U HEROFHAERIFEWZ ERmbons D 3
2%, il agd—rrazlEL, Fiflaz -5 (Col) ETHELE~U XFIHFf
ATEEAII (MC3T3-E1) & 7 v b H RO WG 8 M 5% 8/ fd (rMSC) D i 2l i ~
SSACAREREAZZEM L7, & 512 invivo TO Col DIEAZHRARA -0, 7 v NMEXRER
DEE 15 H H ORI 31T DIRE TR ERAEL 72O THET 5.

[ FE] BEX TR L TR a T — 7 2 (Co)ZH=IZHHRL L=, Z D Col 2R
IZEE{E L, MC3T3-El & %\ X tMSC Z B o bisth (ks 7714~ —
) THEFEEL, TUH U by N SYETAHKILEZBFFINIZH . S 51,
Col F70I~T T B =aZ —5 0 (P-Col) ZZENT v MEF OIERI K (¢
2.5 mm) (ZiE Y EME L, REEHE QS Bim A HE MRk A7 & Tl T Col 0
TE B 200 2R 2 54l L 7z

[#E5 & B22] Fhx 25BA%E L7z Col THi#E L7 MC3T3-E1 I3ffsl (R 7 = A F)
IR L7278, P-Col BB T MC3T3-ELITHJE CTHIEL CTW\WAH Z LR SHh
72. Col ETH;#® L7= MC3T3-El 8 X O tMSC O F MM LE 5 A Kb B, %
ALFRSS P-Col LT L el U CHEEICHEM U=, In vivo TOEBRIER D, Col
A L EARDOEFAEREIZP-Col KV EmWI ENHERBICE Y REnlz. £,
Ty MEBICHAE L7 Col X 15 HREITIEE A CHAEL, EmWAERRIRMERHER SN
7. UEDOFRER LY, Col DAIKILE HABIMOITLE A 1 =X NI TED, Col
FERDO AT =7 U MEE B2 E AT D52 NP LNIR -T2,
ARIERNFIL, JISTA-STEP A U R 7R Z A T OMIEIIE THRONTZHELTH 5.

[ SciEk]
1) Werntz, et al., Orthop. Trans. 10, 1986.
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SMN is essential for the HDAC6 mediated tubulin-deacetylation in fibroblasts
oDian Kesumapramudya Nurputra!, Hiroyuki Morita?, Hisahide Nishio!,

Yumi Tohyama?

PR - BREE - SR, CHRESHE T - 3K - Ak

Background: Spinal muscular atrophy (SMA) is a degenerative motor neuron disease
caused by loss of the survival motor neuron (SMN) gene. The gene product, SMN, has
been considered as one of cytoskeleton-dynamics regulator protein. On the other hand, a
cytoplasmic class II-b, histone deacetylase-6 (HDACG6), has been reported to play some
roles also in the development of neurodegenerative diseases through modification of
a-tubulin deacetylation. In this study, we aim to clarify the effects of SMN on the
deacetylation activity of HDACG6 in microtubule networks using SMA fibroblasts.

Method: Primary human fibroblasts derived from a healthy volunteer, SMA type 1 and
type 3 patients were cultured and treated with HDACSs inhibitors for 2 hours. After
treatment, inhibitors were washed out and cells were incubated for further 2 hours. To
confirm the result, series of SMN knockdown HeLa cell (SMN-KD HeLa) clones were
established by transfecting SMN-shRNA containing vector. SMN-KD HeLa clones were
treated in similar ways to fibroblasts. All cell lysates were subjected to immunoblotting

using anti-acetylated a-tubulin (K40), anti-a-tubulin and anti-SMN antibodies.

Result: In fibroblasts derived from a healthy volunteer, 2h-treatment of TSA (class I and
IT HDAC inhibitor), tubastatin or CAY10603(HDAC6-specific inhibitor) greatly
increased the acetylation at lysine 40 of a-tubulin while depletion of inhibitors reduced
the acetylation to its basal level. In fibroblasts derived from SMA patients, treatment of
inhibitors enhanced acetylation similarly but the deacetylation rate after removal of
inhibitors was delayed as compared to healthy volunteer-derived cells. The experiment

using SMN-KD HeLa clones showed a similar result with the result from fibroblasts.
Conclusion: These results suggest that SMN, an SMA causative gene product contributes

to the deacetylation activity of HDAC6 that regulates the acetylation balance in
microtubule networks and HDAC6 may be a potential therapeutic target of SMA.
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MUCI T & % uPA OFEELFE K OB LA
OF BAFmE #E'US Ef2Em &2 jL2hm !
VHEEKR - B84 m - My AT A, 2RIKHKR « BRE - fEEF

[B] %< o bRz BRI CEEZEE L T\ 5 MUCT X, EfSA R ol 2 78
THEGFRAE OEMALIZBE G L TWD Z AR EIN TS, MUCL X1 RKDOKRY RFF K
HCA SN =%, Mg EERIzRs VT H Ol S i, k#@z&%P%4/%%ﬁ
9% N K B A A > (=MUC1-ND) } OVE AR A e e, [ B i e ek, SRR E N AR & 72
% C HKiis KA A L (=EMUCI-CDYRFHEIFIERIT L » TT v ¥ A ~— % TR LR s~
EEIND, b b EREMEEME~D MUCL O8I, v T er T —8n—
FECh v EMEEEMEOMIIRBEES IS5 550 1 Th D uPA ® mRNA O DNA
microarray (2 X 5 TRO BT Z L6, AHFETIEMUCI OFBLUA Y 5 uPA OFELFHE
A N OV LR ~ D B B IZ W TR LT,

[J7iE] 1) KRt b EAEMEEE AR (HCT116, A549, SKOV3 i) Z FV T, MUCI #
il FE HA e AR S OV MUCT knockdown AR Z 832 L, £ DMl iZ 1) 5 MUCL & uPA
DOFEHE DAV % SDS-PAGE & ) Western blotting %ﬂq WTRRET L7, 2) N EE. RIGHE.
U, R AR ARG 2 W T ik 238 1T D MUCT KTV uPA DA i~ T=, 3)
Mﬂﬂ%ﬁ%ﬁﬁm%mwf\MunCD&NM$mﬁ®mE¢%%%ﬁmhfﬁdﬁé
& T, MUCT FEBLOAHEIT K 5 NF-KB p65 DEBATOENZ R L7z, 4) MUCI ZHLO
A2 X 5 uPA promoter =~V 7 /L— K 415 NF-kB p65 DiE V% Chromatin
Immunoprecipitation (ChIP) assay Z FVWN TGS % & 3RIT, uPA BInF DI G ~DEE %
Luciferase assay % VN CTHET L7z, 5) uPA @%\éﬁi%zm 21D M LR~ D B A |
zymography (Z &2 5 MMP-2/9 O & U invasion assay % F 7 MR IR RE O HIEIZ L 0 &
L7,

[FR] D #Afe b ERCEMEEGMIRIC I T, MUCT & uPA OFEHITARBIMEATR D &
iz, 2) b MEMRICEV T, MUCL & uPA (3[R —D3H % — > 2R LTz, 3)MUCI-CD
& NF-kB p65 [ ZEAEREZEK T 5 2 L AaVR STz, I, MUCI OFEHIZ X > T NF-kB p65
@#%ﬁ@m@#mwgmtoQMWBmsmMWHCD&@ K& T 5 = & T, uPA
promoter E~E VD U 7 L— FENDH T EDRENT, AT, MUCI OFEHIZ L > T uPA#
{5 T OERGIEME S THET 5 2 LAVR ST, 5)MUCL HEEHMIIIC 31T MMP-2/9 O
ATTHE LT, RIFFICAIIRIERE & UL L T\ D 2 &R E T,

[B£2] WEOREIZIBVT, MUCI 2MEEIFEEL L T2 M & O/ < I3z Ehe
TLEL TWD Z ERHME SN TWED, %@ﬁﬁ&w%i%ﬂ@iifkoto @\K
fFZEClE MUCT ORI D MR EREDTLHEICK T D0 T A W= AL L LT,
MUC1-CD/NF-kB p65 A K23 41T L. uPA @ promoter LIZHEA 92 Z & T uPA DizE
Rt S, uPA OFBLEZHIN ST L8R, MIRERESTTHE L TnD Z L 2B 502
Lz, kD Z &nn, EREMEEICS VT MUCT BRI T 5 Z & TuPA DRIE
NS, MRREREDS TLET DR, BEEN L0 EE T2 E RN I 5,
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JEFE S LT > MUCL & o 7 VRS & L 27 F o Siglec-9 DA 1%
MUCI1 & B-catenin O AH A EF 35 X OVla &G 2 (L5 5
ol EFEL OB E!, Al AR, REMAE, FHREL HFLELY, KHE AT
LoRIEFN 2, J#E g2, I 5L2, !
VHRER « B Em - My AT A, PRIR « BRE - BEESVR

[B] MUCL 132 < @ F g WD ORI T 2 BE SO LF o THY . Z
DFHL~VI THAR & IEOFBEZRT, MUC1 DM@ ERIE N B L OO RO LA
PESRIC L VB S TR Y . 25 OFEEAIT Siglec X° Galectin 72 EONTEMEL 7 F 471
DY T RELTHEIET HZ ENEZXBIND, Siglec X3 7 VRS AVESH 2059 5 0%
a7 ) o A—=R—=T 7 I =BT HMBRE ST THY, v/ T 7y =Tk EORE
AR IEBL L T D, AR TIdeMiia 2 B0 & < U NREE IR L C & Io g iR if
Lo Siglee &EMIAR T LD MUCL 23 HAAEH 32 wRENE, B KO 04 KRE G
Faffl) \C oW THET LT,
[FE] D). XZ 0T oA BT L— 87 vEAI12L D, MUCI & Siglec DFHA.
TERZ~7=, 2). & MEE. s L ORI O/ XZ7 7 ¢ O R &2 T, ik
IZF1T D MUCT FEEM GEEAIN) & Siglec-9 JEEMINN (Solsfif) DA,/ I RfE 2 i
~7z, 3). MUCT 38R BN 2 FV T, MUCT & il 2RI EE 5N 1-(FGF) X Bk & % W
13 ERRR R F(EGE) S 254K & O AAER Z 2 tE R TR 72, 4). AIEEMY Siglec-9 FHA
oz B R AR IEAFEE T TR L= MUCT 38|38 3L A Fv €. MUCI W
FEIKIZ Y 7 )L— b S 415 B-catenin f & LLEE L7z, 5). Siglec-9 5| FE T, FEFE TR & ks
F& L 7= MUCI 5@l Eia 2 ¢, MUCT AR NFEIRIZ U 27 L— kN &4 % B-catenin &
ZLbEE L7z, 6). VA Siglec-9 MLAM 2 # v /X7 EAFAE / FEAFAE T T2 L 7= MUC 5|
FELHIIZ -V T, B-catenin DT I L OSHERREGE 4 bhig L 72,
[#53] 1). MUC1 13 Siglec-9 L BEE ICHBAIEHT 5 Z LB LT o7, 2). B Mmkiik
28T MUCT B a1 X Siglec-9 FELMIE & ILRTE L 7=, 3). 4RI A L7z MUCI 58]
FHAIAIZ IV T, MUCI & FGF 2 &1K-3 & 5\ E EGF B RO EAEMIZR O Sz m
72, 4,5). MUCI 58| 3 BLAMIN 2 A7 Siglec-9 MM 2 2 L /X7 EAFIE T CHE . H D
UM Siglec-9 SR FEEAMAN & HLEER 45 2 L2k Y. MUCT MR NGEIRIC Y 71— b &
V% B-catenin EAMEN L 7=, 6). MUC1 ~® Siglec-9 DfE ATV, ZIZHEAITT 5 B-catenin
EOMEINT D & T, MRREEEMEE SN D 2 E DA LN 5T,
[E£2] 2 F TOHFETIL, EGF ® 5 \\\E FGF ORIKIC X 0 iHM b &7z Sre 5 —F,
BHDHUVNTEGEZFEED X T —F R A A &I L TMUCI OFIILENEIEEN Y iRk S b
& PB-catenin & OFHAAEHANEMNT 5 Z ENFHEINTWD, LL22nb, A5 T
ZD XD TGN 2 AR AN U7 fR 0 & 132 L C. MUCT OMIfEAMEI I Siglec-9 723
FEATHZ LIk -oTYH, MUCH HifRE N B ~DB-catenin D Y 27 /b— k35 L U'B-catenin
OEBATHHEM L, #RE U CORROEEMEES NS Z 26N L, 4F
DOFEFRIT. MUCI 3kk % 72888 2/ L OO,/ ERICE G L T\ Z & 2R LT
Do
[ STHR]
1. S. Tanida, K. Akita, A. Ishida, Y. Mori, M. Toda, M. Inoue, M. Ohta, M. Yashiro, T. Sawada, K.
Hirakawa, H. Nakada. Binding of the sialic acid binding lectin, Siglec-9, to the membrane mucin,

MUCI, induces recruitment of beta-catenin and subsequent cell growth. J. Biol. Chem. 288(44):
31842-31852 (2013)
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FNT 4 T A UIE B HIBIZ BT A R 3w EHIET S
OWEEN Y, ek fE— 2, KREPEL !, PR, mlI<on
PR Wt 2, PEge—AR !

VEUR « BElE - PN, 230K - BElE - BEIRIFIN WS BN

[BM] Fkx i, 7 VT 1 7 A 2> (N-arginine dibasic convertase; NRDc) 23 Hiflast K A A >
=T 4 T OIEHAL D, BNIZER T 2B T OFH 2, 7 Shkx e o L
7 THHI L EWBNT L, NRDe R~ 7 A (NRDc-/-) OFEHTN G, [R5+ 3p, i
REEETEZRL D, RIRFRE 2, & Ve ERx OEMBGEFIET A L AR LT, —F
NRDc -/-1% o8] ORBEM 22 L, FS TR 32— TV T H HEREE 4 R
DI LIRS N, ABFFETIE NRDe 2SI WD TRIZTRENZ OV TRE LT,

[ 55 - R BEaAER Qukg (REREIENE YY) it LEAER~ Ty R gLz L 2
%, NRDc -/l Xl HERE R 27~ L, BEAMIIRTT DA A Y U3 WMBOGMNERIIE T LT
WHZ ERFDRNEEZ BN, TD=H, B E Y E (g oA ) UHR, Bt
T I HR) BIOVEFIESSE CEIZ Lz 2 A, NRDc -/-OFEE . B MIM, A >
AN O WERIIZ B 5 NI TR RE L 25RO 7y o 1o IR LB S 2 AV CREA T (25mM
7 a—A) KCIAf BOmMKCD) IZxT 5 A > AU Wiz et Liz & Z A NRDc-/-
ERSIIREAMTIZXT L CA v A Y VMR G % s & 72 o T2, — 5 T KCl & A fif L 72 NRDc-/-
BERIIA A Y WO R LTERY | HEAMICHT DA AU WIS R
FEEINTWND I ERbhoT-, &ZIZ, BHIIEIZI T D NRDe D&E|% in vivo THH 5 7>
IZFT BT, B AR NRDe KRB~ 7 AZ BN Lz s 2 A, BERFORBFAMZ R L
776

[£%2] NRDc K~ 7 R IHRBEHE A2 EOERRAMEZ R L, TN HA AT
PSRN B 2 5 X CW D AREMEN H D, Lov L., ARIFZEICE W CTHEER S 8
FaE ¥ A NRDe R~ 7 A& FHWTHENT 25 Z LIk 0, B MlaIZI IS 5 NRDe 231~
A GWNTIRLS DD . BB 2SI L CWD Z ENRH LN o7 E X B,

[ Szik]

. Ohno M, Hiraoka Y, Matsuoka T, Tomimoto H, Takao K, Miyakawa T, Oshima N, Kiyonari H,
Kimura T, Kita T, Nishi E. (2009) Nat Neurosci. 12, 1506-1513.

2. Hiraoka Y, Matsuoka T, Ohno M, Nakamura K, Saijo S, Matsumura S, Nishi K, Sakamoto J, Chen

PM, Inoue K, Fushiki T, Kita T, Kimura T, Nishi E. (2014) Nat Commun. 5, 3224.

3. Kanda K, Komekado H, Sawabu T, Ishizu S, Nakanishi Y, Nakatsuji M, Akitake-Kawano R,

Ohno M, Hiraoka Y, Kawada M, Kawada K, Sakai Y, Matsumoto K, Kunichika M, Kimura T,

Seno H, Nishi E, Chiba T. (2012) EMBO Mol Med. 5, 396-411.

1
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FTNAT 4 T4V UIEPGC-1 a Z T2 2 & CHRIREE MRS &
WISEEE 2 TRET 5

Oy =0l MR !, MMFEE |, R EL - L EIEA !, o —Ap !
VRUK -« BiElE - BN

[ B/9)] "L EOMRIEEFMEIIRE ISR SN TRB Y . ZODRITFMRMEY v AR A
N DOFRE. AR DEE & R ~OfS . RIEMEOBELR L OET b b EKGICE
555 2 BGEA, BRI BATIC I T 5IES D 2 BUEA . K TOMEINAMEZ LD
EEEINHNC Lo TR S cn s D

— ., BARIFT VT 2 T4 (NRDe)B, M RA AL v =T 0 T OMEE?, ENT
OISR DOIEHEAL V7 PR 2 1HRER b O X L 0 B THH L B R LTS, Fad
ER LT T AT 4 T4 VU KRB~ Y RIS E R 2~ TR RREBEEZ R L2 LD,
Aelal RIS I B T 2 TV T 0 T4 P DEENZ SO\ TG LT,

[FER] FATF 10 94 PR~ 7 A(NRDeH)IZ, iR (24°C) 1TV TEAER & Holg L
T LSCHRIEMME <L %%ﬁﬁ@%) ZTI0CHE TRIRDOK T 2R Z & 225, NRDc
DMRIEAE B PEAEER I C WA TH D Z E RS E 25 7- Y, NRDcILEMRIR & IR A M %
BELEICH %om”\ FRIZB W TR M E EORIINE BAT 2B 2 BGEA DL Z R
quthwwﬁmmmﬁ% CEEBEH LA D T RV X—H B L LR WEEH :30°C)
BT DEEMZR BT 5 . NRDIZEBW T, 1)BAT BVEANTLH#E L TW5D Z L&, 2) Bl
#m@bfwé_k\$¢E$%mﬁ/hf4yhﬁﬁbewé:k\ﬁ%%ﬂm&o
77o —J7 BAT OF#EMMR T NRDc IX PGC-1 a DERGF- 217 7 F_X—Z —JEM 2 IH9 5 =
EIZE > TUCPI OFBEZIHI L TWDZ ENALNE 72572,
UL EA S NRDe Id, FEeRR (KEE v hARA > FERE) . KRB H D WL E (B
) . BAT (BVEA) CTOMN L7-MREZ I LT, MEEFEMEZHE L T d 2 E 035
Mo T,

[zik]

1. Cannon, B. & Nedergaard, J. Brown adipose tissue: function and physiological significance.
Physiol. Rev. 84, 277-359 (2004).

2. Ohno M et al. Nardilysin regulates axonal maturation and myelination in the central and peripheral
nervous system. Nat Neurosci. 2009

3. LiJ1 et al. Identification and characterization of nardilysin as a novel dimethyl H3K4-binding
protein involved in transcriptional regulation. J Biol Chem. 2012

4. Hiraoka Y et al. Critical roles of nardilysin in the maintenance of body temperature homoeostasis.
Nat Commun. 2014
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R R IS METR SN 238 1 D Moesin D% E| D fiFiH
O)llomfE !, e, HANE?2, AHRERE T2, REFEF!
ISTAEE R « 3K, 2Bk - BB mikne

[ 9] Na™ K", 2CT Lt R (NKCC2) 1B gD Ky~ L E17H (thick ascending limb
TAL) ICBWTCEMEOHRINZIH S h T AR—F—TdH Y, NKCC2 DHERE TR i 11 E M
BEHWRINAEIZE D Na', K, Cl DR EZ R E 32 TR AN— 2 —JEfit e X9 2 &
DHHNTWD., ERMHEBICEBWTREY 78T 7 F U Mlaeks 2R 73
HEEN DX IRIBED 1 DOTHLHETY ALY, invitro D5RITEVT NKCC2 & FHHAE
oz enmssnTtnid?d, 220C, AffETITE=Y Y ) v I T 7 h~U A% HN
T, invivo TEZ VU ORI FIRIZIE T D IRIBHEHEREIZ G- 2 D EIZ OV TRET L 72,

(k] BARKE Ve v 77U b~ A (9-11HE) 27— I2 A, $RE
L7 RPIMAEIC BT AEME R L O L7 F = OBEERIECIILERE 21T > 72, BT,

AEBRERE DL Z WG B 72012, FEBME O EPEREOE e, BEIR) 5 O FITC-
A XY G EITYD, 2.3 83— AV NETAEH W GFR OEHEITo7-. 72, &
HEBLOBREICB T A DT o AR—F—LF O T ORI 2R T 5720,
VAR Ty T 4 7 RO AT o T2

[#E5] Rt —C a2 AW EBMRE - 7 L7 Fo v DM L o' v ) v o T
7 b~ 2BV T Na', K, CI 2V ENDJRF~O 53 B O A E R TTED RO b (X
1), GFR ENMEDH BRI TR SN, £z, VxR F T ayT 4 0 T OREEN
O, BAM T ZTY VL ENTEMERET S UNREL DT A A 7 a KA AL T
BWTETY /) v 7T 7~ ATIEINKCC2 DSAANEAD LTWDZ ENfERINT-.

0.2 - 7 * 0.18 1
* *
0.18 A 6 1 0.16
0.16 - 0.14
0.14 - 51 012
o ) e
SN 0.2 | >, | S,
« ; =
0.1 X I
Z W 3 8 0.08
W o008 T TH L
L 0.06
0.06 - 2 T
0.04 - 0.04
0.02 " 0.02
0 0 0
Msn*ly Msny Msn*y Msn™Y Msn*y — Msn?Y

X1 BAEM, 'xir v T b U RS L BHE OB,
FEEICBWTAHER EANHR SN Msn ™, n=12; Msn 7Y, n=13; p < 0.05)

[Z52] U EOFREREY, Exv v/ v 77 7 b= ATIEINKCC2 D~ A 7 1 KA A

Y CORESRTE Z o ICBFEOHFRINADOE T 25 LTWD EEZX BN, T

ORI, N —IEEFREORBA L S| ] T RREMER D D T &R I .

[ Sziik]

1. Tsukita, S., Yonemura, S. (1999) J. Biol. Chem. 274: 34507-34510

2. Carmosino, M., Rizzo, F., Procino, G,, Zolla, L., Timperio, A., Basco, D., Barbieri, C., Torretta, S.,
Svelto, M. (2012) Biol. Cell, 104, 658-676
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Hsp47 RIBIIAFEMIE /IR A N U AKFR R T R h— A& i 27
OJIgE FA 12, M 5= 1, Ok i 12 gl —fE 3, B 1812, Kkl fnzz!
VIPER « WA - B, 20K - Bt - &4, SBRfik - = - fifE

[BE0] EBHEARTFEEIL, 27— 20 &3 2 M EE OmElI e EL, hET
RSO O D IR b2 5| S 2. IR LI 2 T8 2 5 — 7 U pE AR
BEHITHD D, a5 —4 U BRISF2 v ~2m  Hspd7 1X 35 — 4 0 OB A DS
T nrThoh Y. shRNASZ X % Hspd7 DFIINHIC X > THRMALIZ S5
ZENTTICHEINTWDD, ZOBRFEMAAN TE L TWAHZRITHOWT, FRAICIE
B 5202 SR TWZRW D, RAFZETIE, Hspd7 & KIE SEZFEMIBNTO 27— Ok
A, PER NV RAEOENTE BN E T 5.

[J71%] Hspd7 floxed ~ 7 A G IF a2 HEEL, BT CIEMHbs®%. Cre) 2B

FT—BETT U4 NARY Z—E W CEERFEMIEAT S & T, HspdT %/ >
77U T 5. Hspd7 Z KB L7 IEERF 2MEN O 18] 7'm 27 — 57 R/ MafgE A kLA
B S R e E Y E T XA A T oy MCX OB L, FMELAE. &5, 2
AT F =)V RLTzad =T ORI TCoHLA— N7 7 V—ORERZLBE L, O
D/NEEA N U RSB X X7 B ORME&21T - 7=

[#68] Cre U 2 EF—B DA L AHAND 12 A EEIFRARE O Hspd? 72 A<
BEIX 20%LL T2 o 7. Hspd7 REOTEMERAFEMILIZ BT 2 1R 7 0 =27 — 5 13
RPN FR S MERICER LA R IS EN 0 T a7 =S v e&nE LY T2 L0
IRENTZ. INEIERS A v X v BiP,Grp94 & /MR A R U R IREMET R b — U AR
FIKT- CHOP DA A L/ 7y MCEVBELENZFLW ERZ2RO DL Z LT TER
o te. WIS A= b7 7 O EAIE I B b HspdT SR OIEPERIT MG T X 0 BT
VT 0 35— 5 L ORIKN O ST BIEE S 1,BiP R Grp94,CHOP OF & 72 L A-7E% &
.

[%£%2] Hspd7 KHRIC LY, AT+ — A FLEIRT 0 a5 —47 0 o/NMaERNERN G &

2 S, EAUS LD /ANMERR RV ARERIN, TR ARG &SR IND T ENR

eI, FFEZEOIEEIZBWT, 27— OnWEICE EELT, a7 —F U EE

A2 ARSI E S Z L ITRERBERELF S TWD. Lo TARIFZEEOMERIL, FEM

B2 31T 2 HspdT SRR D EERIFERIDO —DIZR ) 95 2 L 2Rm LT 5.

[ Sziik]

1. Friedman, SL. (2008) Physiol. Rev. 88, 125-172

2. Nagata, K. (1996) TIBS. 21, 23-26

3. Sato, Y., Murase, K., Kato, J., Kobune, M., Sato, T., Kawano, Y., Takimoto, R., Takada, K.,
Miyanishi, K., Matsunaga, T., Takayama, T., Niitsu, Y. (2008) Nat. Biotechnol. 26, 431-42
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O-linked N-Acetyl Glucosamine (O-GIcNAc)! 3 HEEHR IRy e REIG JiE e CRIZZ S L D
FXRAEIEFE T CA— 7 7 o—%2 L L, B>, BLX L 22T 5,
OFJIZER !, Yo RRIA 2, OB 2, W)IR— 2, BPAEA 2. LA 2, DnpkpEle 2,
FEPUAFRE 2, AR 4 2, R H s !

PRER - & - 385, 2 REEK - JEEBRW RBTR R

[BA] MEIRREEEREIGAEMERE (SAS) TIHMERESE - FMRFEI 0 K UK Z MR
MARFEN S E = Zh, BRx 2 fiE A Xy hOFEHERK 72> TWD, ZHIUIHERFEZ S
P2 BFICBNTE D DIFRENRREIIRFEEREMEE > TWD, —T7,
Serine/Threonine 7% %5~ N-acetylglucosamine f&fifi (O-GlcNAc k) 13V WL IS & bt
THNTHY . MO, RIENIRE, iAo 7 AREIC B S KT T Z 05
NTWa, TE, BILEICZ 37D O-GleNAc L3 TTE L, DHEREICER & 7o 0 B % [
ETERHREINTNDEN, 20N THEFITIRTE RSN Z WV, RO BTIKEESR/
FEFLIFIC BT D O-GleNAc Effi & /3 7 B O USRI I E T B A BRIE T L~ ¥
A O-GleNAc iR R BIA T &3~ 7 2 (0GTtg) K OEEFEMAL % W TE DOy 14+
ZHONNITHZETHD,

[ 51%] invivo study: db/db ~ 7 2 (', 8ifH) &N OGTtg (o', 8-10#MEs) % [MKAVK
BeRRE T (5%mE%E (101 . 21%885% (SHf) /1427 n) CTI4RMEEL., Zhi
SASET V& Lo, BTGk, KON, Western blot {£% 7z,

in vitro study: HEK293T i & 2%BA3E T C 4 FefiEs#8 L7t&. 1 MOV 2 B 21% 832 R C
g L7 (IRERE/FERLET /L), O-GleNAc b4 > /37 B ORI 1% Western blot 1% %
MW7z, Densitometry 73 #7213 Quantity One (Bio-Rad)Z i L 7=,

[#5 5] in vivo study: 1) IR AVRER AL O A ST & E oMb 2Rt L=, ZhiZ
fEV, 2) BEZR O-GleNAc b o /37 B OGRS B/ (db/db ~ 7 A OGTtg), &V
1T 3) NFB @ O-GleNAc (b DOTLENTHZE Th > 7=, 4) OGTtg (2B TR HMKERL T
DELEDO Y ET Y U TIZTLENRD vz, 5) BRI ELEIC LD A — N7 7V —
DABILE L Tz, —F TPV R b= 23 Msln A5z, (0GTtg),

in vitro study: HEK293T i\ T b, IRERR/HIERILIC L > T, DRIlRNE X7 ED
O-GlcNAc 2NA EIZHIIN L T2, 2) O-GleNAc 1k & i3~ 2 OGT DI B E % 7=,
B AP b,

[Z22] 0k LoDl TV e DRI IR W T HEIET 5 Z L1 7eu oy, e R

FATIRER R 1Z K 0 Bl AMEHE SRHE LT b b U =5 U U T OIRIEIZ SN D, ARHFE
DOFER LV | O-GIcNAc AL > 73 7 B O HENN I ARAE M e O 18 B 51 2 il L TS 305 &
MEZy ZFOERELTA— RN 77 V=T RE—VADONT v 78EE EHREL T
WAHENEBZ LN, TDOZ L1 O-GleNAc b2y, LD U ET U 7 i3 D I6%IE
B &Rk D 15 5 ATREME S R S Tz,
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C-1

HIREEZ TSI 2 —BRALERFH G5 7 7 ¥ 7 Rk D2 R
Orlipsy 2, BMTL ', IHIER 2, WEEFE 2, s !, SRsE
[ERE L0 (R FAE
PNZARREOR - AR - AL, 2 AR - BE - A

[(Em] 77 Y 27HE1%, ==Y UKRY (BIEAR Guaiacum officinale L.) DR 515 H AL 5 f8f
JETHY, FFTHEE, HAER BTEELTHWLRTEZ. P 2nsoEgon s b,
PRIEERICER T 5 &, 77 Y 7 IRICIIPFIRIEE R D DB EN L 2 e PRI K
JEMEY A NI A v ThDHA v Z—nmA %18 (IL-1B) 1AW T, 58— e
FEREESR (INOS) #FFH L, RIEAT 4 =—F—Th o —M{bEHR (NO) ZEATH. K
WHETIL, 77 Y 7RI & mBEEE L, 2o FIZIsT 5 NO sEASE %
P20 E 5 EET L7z,

[FiE] Z7v 2705 (FOEHER) 22 U B AV T hra~ N5 7 4 —I26 L, 125
25Tz, EHICINGOENE{RFEI 0~ NS T 7 4 =T Uy BEE L 7=, HEEL
7o %5y DREIEIL, NMR 72 EOBER A7 R LT — X OfFFTIC L D RE LT-.

NO PEAEINHNEMEIL, Wistar 7 > G L 7z o REsE MR, 777 Eomsg £
ToldAk sy & IL-1B Z[RIRFARAIN L, 8 Iffi]35#8 4% D NO PFEA fE % Griess IEIZ X W HIE L, 50%
PHEPRAE (ICso) %Kiz, F7o, MEREEMEMREO = O8I hicH S 7= FLERi k7
B2 (LDH) {&MEZ2MIE L. INOS X o 7 BHix v =2 Z 7 my MEZ X VT LT-.

[RR] 77 Y 7 ie0mE Sy (Fr.3~12) (X IL-112 X 5 NO FEAFE 2 B L=, 150
D1OTHD Fr. 50 OHEEUIZp7E, HERSHTHE RS dehydroguaiaretic acid (1)
(+)-trans-1,2-dihydrodehydroguaiaretic acid (2) , furoguaiacin (3) TH 5 &I[RE L7,
E&1, 2, 31LNO FEAFEZEERIFIICIE L, ICsofEIXZnEi 21, 38, 32uM
Tholz. £, BT LIRS T3 LDHIEMEICAE 2 AR 63, MfufEEMEIX
B shiehole. IHIEEWM 1 L 31, INOS ¥ L /37 B OBl & % B ERIFIIC B
St

OCHs

[(B2] AWgeTr 7Y 7 iEn 0Bt bamiE, WIiLd isoeugenol 5011 % £F
STz Z &b, isoeugenol FB /7 HE1E DS NO BEAIIHIZNRACES 5 L TWb &2 bz, &
72, ALAW1 & 31T IL-1pIT & D INOS # v X7 EDOFFE 240 L7~ DT, iNOS&in+ D
B2 T L L TEELLTHH L TWD Z LAV ST,

[ STRik]
1. =R S, IR S Fnis iR R 8 AL PERE. B, p. 242 (1988).
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C-2

a2 IR Burkholderia plantarii (23357 74 K ¥ v
haaR e CAERERIE R Y — 7
Fh A O=tm B A AR AR B2 R RS L R E Rkt 2,
EUIRL D SaN {3 5\ T B PRV BEORER !
BERBEREANA A, 2R LE, S, A R RIGAE S A ., SRR T ) LT

[BH) A & SEARIX. A R SR E 9 B Burkholderia plantarii \Z X > CTHERE S LD AH
MR (774 M FXT ), bR rRNERERFEZEZLNTWS, LrLenb,
B. plantarii \Z38F % o Ao AERERPNZOWTIE, HHIZSn TV, Fxid, B
plantarii D7 ) LMENTTEHRE H &2, Bin FEEZHWCT, haRe EESEICES
THBIE L LT, 2O EREETCS)ICRES T 5, e AF VX —EHK3), VAR
AL F¥ 2 b—H— (RRI, RR2)EWLNZLTER, £/2, bR jid—h v T=a—

P—REOERZ R L, BRI hedRa 2N T 252 812> T, hrAa U RNiEEr
[ZAEFESND, RBFEICIBWT, TCS & hrRu DA — M 72— —kRIE#EIC L 5
FuTu/@@FﬂﬁX/FU 7 Oy PO 2 HIIZ LTz,

(ﬁ@]%mfnxé%LE%ﬁ%%%# 235 7-0I, HK3/RRI/RR2 EinTHEERK &
WT IZ31F 5 RNA-seq 21T\, @WL{K%@W%H%VEE}Z LT, EBIZC bR AEERE
ZHIE L, TCSHIEENZ LD buRu U AFEICEET 2B FREZHOMNI L, haRno
YDA — M T a— Y —REEICE 5T BB A O T B DIC, KRR
BRRIZBWT, FeRe s imiNc ks vefRe S AERLZRIE LT,

[#5 4] RNA-seq DFER & HK3/RRI/RR2 FEAZFIERIZIH N T, BBEEPRE KT L
7B s FREDO I bR e S AGRRIZEE D D (paaD, caid, aroG), b w7k w2 OHEH
AR T (emrK), BV iAI N T 2 AR —H —(cird2), $zEREELE T (QS2) (ZB 5T 5Es
TRERB SR o70, Fo, BB THERBRORR, QS2 s kBT, ~r
A AL D baRe VEEFEIIBEINT., — M o7 = — RIS S
2o LL72235 . QS2 KIEFKCTlX HK3/RRI/RR2 D3 BEN EH- LT-,

[B£] RWFgticiWT, haRa A EEICEG T 5~ A ¥ —fiffiEs & LT, QS2 M
Rz, Q2L A7 Lt v 7 OEEHMER T, LuxR & mWHREZ AL, e
RNk bt — b T a—— R EERRE 2R LT D Z BRI,
TCS, HK3/RRI/RR2DHIEI FIZHBH L7-Q2 ik bR o 2+ 52 L ThadRo UEEE
BT DOIEMAL & HK3/RRI/RR2 DINHI 21T 5 Z & BHEE S T-,
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C-3

T AN EEND Wb E R PEE A W T D T BT DA 9T
Ot ER R 12, ER)INTHE?, MEEF? HHSE!, mEmyE !, thesEE?
ISTafiER - MBS - B, 2 ifnfER « 3K - K

[B] VO3 FFE) 1TRF, REZECEGAG MR T 24K S LTlEDbILTEY,

FEWIEIR E DT LAAF—RRIEICHIRNRSH D Z RO TND. T A~ DHE
BRC, 7 AV Perilla frutescens Briton var. crispa f. viridis /KB DITIRIE - F17 L L X —
ERZRTZERMESN TS, DVRTZEDH L, 74V Y OKME N RIEA T 4 =— X —
Th o —MbEFRE (NO) DOpEAZISIL, F58 —f{l 22 325 il% 3 (INOS) mRNA % i
AT 25 2 & iy L7z, D ARBIE TR, 74 Y Y OHRIER S OFURIEIE 2
fRBA9 <, T A Y Y O T A 2 3 i U TR T2 ) O NO PEARE ISR 5 1EH
R LTz,

[iE] 74Dy ouiiE BREttT7 2 2 7 v 7fbEF) % MeOH TEpisht L7, i
TR 2R L, PR 2 LR LT 72 MeOH fili ) = &% 2 2 /KT fE L, EtOAc, IR\ C n-BuOH
ThHOBLHH L7z, EtOAc iR, n-BuOH i 1K 35 &L OV - 7 K HH 2 & 402 AU =4 L,
EtOAc RI¥AHS, n-BuOH AIVEES, KAV A2 1572, NO PEAEMENEEN T O 57 n-BuOH
e A SR a~ 7T 7 4 —IIfF LT & o BE L 7=, Wistar 7 v R HEFRL L 72901
BRI, 74T Gy ERIEMEY A N A D IL-1B Z [RIEFRIN L 8 BEfEs &4,
BEHid > NO pE/E & % Griess 15 CTHITE LT, &y D NO FEAETE OB EIRME 2 ]~ 7=,

[F55] WP E 2> CTd 5 n-BuOH rIIEE N D, FEACHEA Cd 5 prunasin (1) & (R)-2-
(2-0-B-D-glucopyranosyl-f-D-glucopyranosyloxy)-phenylacetonitrile (2) D, 7 77K / A NECHE
K@ apigenin-7-O-B-D-glucuronide 3)Z 77HEL7-. {LAM 1B LU 2T IL-1B THEI N
NO FEAZ I DEM 2R S 2o 7203, LG 3 13IREERAFAIIC NO FEAERR S 2 4] L
2. 2L HREEMITRD bRy o 72, EtOAc AIIAEEH B 4y Bl L 7= apigenin LA
W 3wtk d 5L, 77U Thb apigenin D7 ARV NO FEAFTFEOMGNEIEEZ R L
T 728, ALEW2 DT AT Y S DOFHHINID TORITHS.

OH oh
HOOC o
Homo
Hﬁ&&/o H Ho~—1> O
OR N famrrn .
&4 2: R=Glc OH O &3

X 1. 74 ® n-BuOH A& 0B L 72L&

[%%2] Apigenin DEHEIRTH % apiginin-7-0-p-D-glucuronide(3)iZ, IL-1p TiE%E S 4172 NO
PEAE RS A YR BERAFROITINHI L, 58U NO PEAEMBITEE 2R LT Z &0 h, TAH Y Y Oht
RIEVERCIZZ IR A4 RIZIz, 7784 FEEHERGEGT L Z &Rz, L
ML, 727U a3 T apigenin D J57)N apigenin BLHEAR L U & 58V NO PEAHIHITE M % 7~
Lo, MFMIRICB T 570V v U BBREGEDEELEZ GNLD, SBBEHNTL2TETHDH.

[=CHk]

1. Yamazaki, M., et al. Biosci. Biotech. Biochem. 65, 1673-1675 (2001).
2. IWAREFES. 18 BT ML FEL. 3T (2011).
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Study of a cellular signaling network stimulated with leucine transported by a cancer-type amino acid
transporter LAT].
OPornparn Kongprach!, Pattama Wiriyasermkul', Noriyoshi Isozumi!, Printip Wongthai', Suguru
Okuda', Kenjiro Tadagaki', Ryuichi Ohgaki', Shushi Nagamori', Yoshikatsu Kanai'
! Biosystem Pharmacology, Department of Pharmacology, Graduate School of Medicine, Osaka
University

L-type amino acid transporter (LAT1) is a cancer-type transporter for large neutral amino acids. The
expression of LATI is found in various human cancers. However, little is known regarding the
clinical significance of LAT1 expression in cancers, such as pancreatic cancer even though the high
expression of LAT1 protein is closely correlated with low survival rate of pancreatic patient. Leucine
is one of LATI substrates and transported into cancer cells by LAT1. Leucine is not only building
block for protein but also an important signaling molecule to regulate cell growth and cell
proliferation by stimulating mTORCI signaling pathway. Nonetheless, cellular mechanisms of the
signaling pathway stimulated with leucine still largely remain elusive. Here we demonstrated that
LATI was expressed in a pancreatic cancer cell line MIA PaCa-2 by Western blot and
immunofluorescent microscopy. It was shown that leucine was transported into MIA PaCa-2 cells
through LAT]1 since the uptake was inhibited by an LAT1 inhibitor BCH. Stimulation of the cells
with leucine resulted in phosphorylation of p70S6K, a downstream target of mTORCI1, and BCH
treatment impaired the activation of p70S6K indicating strongly that the activation of mMTORCI1 by
leucine in MIA PaCa-2 cells required leucine transported by LAT1. Furthermore, comprehensive
phosphoproteomics analysis revealed that the leucine transported by LATI1 regulated multiple
pathways, such as cell survival or cell adhesion pathway as well as cell growth and proliferation.
Altogether, our data indicated that LAT1 plays the important roles in regulating cell growth of MIA
PaCa-2 pancreatic cancer cells by supplying leucine as a signaling molecule for mTORC1 pathway,
suggesting LAT1 is a strong candidate as a therapeutic target for the treatment of pancreatic cancer.

Reference:
1. Kaira, K., Sunose, Y. (2012) British Journal of Cancer. 107, 632—638
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HEDOKIIIC L D — b ZEFRPELEF E O
OfEARE 25 2, HBRE, WEFHEF?, MinE 2, vk
PZARREOR - AR - RAL, P SZAnAEOR - HK - A

[BEM] HEL, BEAS SN TWAEROIERZEM LTS E2 BT, EHFLGO
TENZEENTWLEERAIKTH S, K Lo, HEOIEM & L T8,

PHZ, PIRAEZR EOIERMNEHE SN TV DA, D RERE 2 7298 TR RIEIEH 213
U O LERERA 29 E ST D, HEOHIRIER 7 OWFSEIZES L T glycyrrhizin X°

liquiritin 23 7 7" = U IEZ 6325, & 5\ licochalcone A B L UNB A 22 h U=
B4 X0 C4 O FEAZINHIT 5 72 EOHEILH 503, ? glycyrrhizin LAA D RSy O HFLRIETETEIZ D
WTOHEIZD L L. £2C, HEOHRIER D Zi8MICeT 5720, Tz
AWT, RIEAT 4 =—HX—ThdH{LER (NO) DFEAFLEOMENEMEEZ B, H
EOPRIERR Y DIRR E1T - 7.

[ 51E] NZR T PED H B (Glycyrrhiza uralensis Fisher DRI L TVA b 1 L) OEUKHhH = & 2
% Diaion HP-20 1 7 L7 v~ N 7T 7 4 —ITfF L, K-MeOH BBV T LT 6 DD
SPTTE L2, 255 O NO EEAMMENEMEZRE L, IEEHAD GO 57z 80% MeOH ¥
HE 5y (Gu-80ME) =& Ffbh 7 L7 na~ 777 40— L, {LEWEHEEL7-. Wistar
7 v MO Lo g SR IR, R A EIIR & IL- 1B L, 8 RefE:
F1% D NO pEA B % Griess {E THIE L7=.

[ R] 6 >OH BT ZO®E Sy ON, (EFEMEM O 3 %y Gu-60ME, Gu-80ME, Gu-100ME
(Z5RU NO PEAEMMRITEPED RO b Tz, bILED L) > 72 Gu-80ME 205, £ TH D
glycyrrhizin & isoliquiritigenin O, 3FED 7 Z AR /A REHEEL7=. 2 551220V TNO
PEAINHIEER 21T > 72458, isoliquiritigenin, liquiritigenin, isoliquiritin {2 NO pEAEHIHI/EH 3
Roini=n, £k TH 5 glycyrrhizin (215 NO FEEAMGIER T EA ER N -T2,
Glycyrrhizin [ XI5 EE 12 K - T glycyrrhetinic acid -~ & X3 S 415 D T, glycyrrhetinic acid
IZOWTHMARTZE T A NOEAZITE A EIHIET, MlufEEEZ R LTz,

[B2] IRIEMEH OIEIETH 2 NO EAFEOIMHNB WL, HEDOERS TH D
glycyrrhizin K0 e LA, 7 TR A FRRBES b oTnb EFx bz, 77U
o LT D E, 7T A FEFEIRD NO FEEAMMEIEIEIZTE o 72Dy, T IVIEECHEHA
2725 Z & CHBBHEMEIC 2D, MlRBEEEZEZR LIS < 2D &E 6Tk,

[=Ciik]
I BEEMAE MR, e/ 77 7 A OHL) « FEH, E R, HaL pp. 61-63 (2003).
2. FuY, ChenJ, Li YJ, Zeng YF, Li P. Food Chemistry 141, 1063—-1071 (2013).
3. Shin YW, Bae EA, Lee B, Lee SH, Kim JA, Kim YS, Kim DH. Planta Med. 73, 257-261 (2007).
RS TRY, dBILBE BEE. «“AZEHD, NTS, B, pp. 142-143 (2012).
5. Taiko A, Teruaki A, Kyoichi K. Chem Phar Bull. 35, 705-710 (1987).

n
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HIREEZ T HIIRIC 31T 2 —BRALZE R A EIH 9 D BiJalds L O Doy DRhA
B, rhEr gt 12, 5P 23R, MeRlE %, 7T k!
ljﬁﬁﬁak A ﬂ% EAL, 2SLAREEOR « MK - AR

[BMI] R 7 v (Saposhnikova divaricata Schischkin) (ZHEIFED € VFHIE T 5 SH4
HARATHY, TOREIBELAIE IR & LTHHAT L, £ UTHE, M,
PiE e EOEH 75>3?) %, ERSTIZIX 7 v U $H T H 5 ledebouriellol K> hamaudol 72 K23 & 5
WU T UORGTEE LT, deltoin FEOBAL DAL 5775 RAW 264.7 Ml IV TRIEA T 4
i*?*“@&)é*ﬁ?ﬂﬁ%?ﬁ (NO) DEAZIEIT S LWV ME VILH L3, 7 vE M
O%T®ﬁ%ﬁﬁ&h8@%&@ﬁﬁﬁ4Fﬁ%yf%64y5~ﬂ4%V1ME4mﬁ
FFRIIC oW TREEI — (b R AR (INOS) ZiFE L T NO ZEAET 5, AW
X, 7 v MIMREEEFMRZ VT, IL-1BIC X 5D NO FEAFEICXIT 2R Y 7 TS @%
HINR ARG L. FERD OFRIEER OB ZH LT 2B E LT,

(ﬁ@l%ﬂ%x&/~wTLﬁ%m% (VR L, BEfR L U, IR YEE 2 (A

\)%ﬁto%otmﬁ%n7&/~w1 JRCHEN U MRSy (B EGy) &K
@@%(C@A> THUTE L7z, A D BERTEL U727y 2 NMR IZ X > CRIE L7z,
a7 —PEERIEIC L o T Wistar 7 v O RIEEFm 2R L, —#EsE% ., R
U7 7 OE MGy & IL-1p% RIFFRN L . WCTS%%P%LKOP%$®NO§%GM$&
THIE L S0%BHERE (ICso) A k7o, AfafEEMEIIE: R O FLER K B R TG 2 15
L L7z, INOS & /308 @%ﬁiiﬁzz&/7m/%$ F 0 T L7,

[ R]

1T77¢ﬁ6%6Mtx&/~»%m%27gﬂm%$iwnﬁaLM/CA 4y 57.33
g (24.7%) . B4y 23.60g (10.2%) . C 5y 102.83 g (44.4%) %1537,

2. AU 7T O ABGEIL-1BIZ & % NO FEATEE A2 IR BERAFOTINEI L7223, MifakeEE
TR BT, ICsofEIE 13.2 pg/mL TH o7, BESIENO FELEFHE L HDHFRE, Il
L7, ICsofiidsked Hiviemoiz, —JF, CHEis X, EBRTHWZIRE O CTIL NO
F@?ﬁ%%ﬁn%ﬂ Lo iz,

3. A 437925 ledebouriellol 35 & O hamaudol Z 73 L C. NMR IZ X > CRE L7,

4, Ledebounellol & hamaudol |3 NO FEAFHE 2 R FE AR U7, MfufE SR T8 S
T, ICsoffiixZzn < 48 uM & 213 uM ThH o 7=,

5. A %73, ledebouriellol & hamaudol Id iNOS % > /37 B D58 & 8 AR TR S H 72,

[%£22] ABE3ICE £ TV 5 ledebouriellol & hamaudol 7% NO FEAEFEE 2 )i L 7= D T,
_m%ﬁuyﬁ >D NO FEAFEMFEIEMICHF LG LD B2 b, L LIND DK

TDICsoEE PTHRINAIEARENDLEZDH L, ABEOMEERICIIMO Sy 5 L
TWDAIREMEDS R S U2, A ST, ledebourlellol?oJiU\hamaudol LB TIHE I N
iNOS % VRV BHPDEET-Z LD, Al E ZNDOMIEINOS Bl T2 FE L LT
HRE L~V T+ 5 Z Lk o T, NOEAZIHI L TW\WD Z <‘:753%2 BTz,

[ 3R]
1. Wang C. C., et al. Cancer Letters 145, 151-157 (1999).
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NEWIIF I RT3 2 88 1 M IVA BUZR AR U /x—8 Ao B A O 20 1%
O&IEM, BIH&E, HEME, IR, aRE—, KE R’
JSEIE N

(B8] FET v = — A PERBIARTZ (NASH) I AR A BB U X 0 BRIAT > & B L 2 F8E
THREBT, BAEREORCKLIZHEWERNE THHEMO—& %2728 > T b, NASH ~Di
BCRRBIESIENFLEINTNDZ EnD, Forld, IREMERYE OLHE « ER KL%
95 IVABIZR AR Y X—F Ay IVA-PLA,) Z IR T O E LTEZ TS, i
FTIZ, KEEZDOKRE~ T ZZBWTEMRMEE G X DRI & SR ME L o,
BLO, WHEALRE (CCl) RO ML OIH 2 FH L TR Y, NASH OFEIEREE~
DAEEZ OG- Zx Lz Y. A2 Tl IVA-PLA BREFI O EIC L 5, SELEHERME
ORI D FIEFALIE I X OSEIZ OV TG L.

[ 5] HEPE > CSTBL/6N ~ 7 A\ Z @& (HFD) % B &R T 16 5 2 il 2 Ak
XH7-. xR E L CEmAE (ND) 2RI G 272, —F, IVA-PLA [LEHITH 5 ASB14780
(TAEEA 77—~ () »ofth) Fizidx e Lo iR E2 mE RO &5
L7=. JEBVFOFEEE LT, FfEFo NV 7V EY R (TG) B L= L A7 1 —/1 (Chol)
wARE Llc. 70, M2 AW TR RBUZ BE T % 43 7 O mRNA 88L& % RT-PCR
EIZTHIE L.

[#5 58] IRk O TG ¥ X 8 Chol &1 ND # 5-#E1Z L L HFD ¢ 58 THIIN L 728,
ASB14780 O 5\ X v AEICHEI S /=, F7=, 10E[M HFD 2542 Z & ClEVilF%
R STz~ A2, S 52 6 HFD 35 X O ASB14780 # # 5- L 72 #EIZHBW T4, HFD
Z 16 WG L7BRIC e L TG EIZI3EIME 2N /L 64, Chol BEITAEICHA L. &6
2, TEMARFEBEE Sy - & L C TG & EIZ B 535 SREBPIc 35 L TY SCD-1 ® mRNA %5
mEMELZEZ A, NDESGREHZH L HFD & 5-8E THAII L Tuh 7223, ASB14780 O 5-
THEIZHH Sz,

[B22] LEoER LY, HFD #5112 X 0 Bk S V= iRRARFIE, SRR AR & [AIRE 2>
5 ASB14780 #5425 Z L THMHI SN D Z ENH LN E R o7-. 2, IVA-PLA, K48
Y UATORERE—EHLTEY, BEVFOEBIHEIZ IVA-PLA, ORENGITHDH &35
ZHN5. 51T, EVINTFER%IC ASB14780 35 L= A 1B W T H ST A 8 L
722 G, IVA-PLA DFLENREOE THL AN Th D ATRetEN I bt o7 L
oo T, AHEHEINASH ORIERIEZ B L-E Y E L THALETHLI EEZ DN,

[ SCiik]
1. Ii H, Yokoyama N, Yoshida S, Tsutsumi K, Hatakeyama S, Sato T, Ishihara K, Akiba S. (2009)
PLoS One, 4, 8089
2. Ishihara K, Miyazaki A, Nabe T, Fushimi H, Iriyama N, Kanai S, Sato T, Uozumi N, Shimizu T,
Akiba S. (2012) FASEB J., 26, 4111-21
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B AR HUR S RAR S 7 F NWARTEIZ I D A7 « v IRERRE CD77 OFSREREAT
OGRS 12, BEAZET 12, BHath!, MEE !, Mish!
VROK - BElE, 2H0K - BeEdn

[H®] U o REk BRI, T MRUEAEHEPURIC X 20 A 52 0 TR L S, TH78 708
FEAEMR IR Z L TR Y oS R OISR E WO G R T D, ImPLTiE
AR RIS R A B L D PR & o BRIt R, B APUsRBIGE BRI T AR h— &
\Z X DEDEIN, B DEELZEOTREELET DD DT T AR, v Tz 72 ED
Stz T A€ U —B fifudl K OHUREA T T A<fila~L5ib3 5. B MZBWTIEH
DEMERT DIEMAL BAIRIE, A7 ¢ > THEIEE CD77 OFELDIEVT CD77 Btk DA
(B bhm 772N, CDT7EEEOMIE (B hatA 8 o2/ EICHEIND. Ly
L, CD77 BB AL OMBEM TR H £ 0 R LT, Fexld, CD77 OFEH B
HHUEZ B8 (BCR) ¥ 7 T IMBRIEREICB W T E D L ) et 2 FF o2 50T 5
T DICEREIToT.

[ 73] AR B ECY H L2 RHD B #iE I O B (LA BT X3, CD77 ©
WEEA T 5 Z LIZNE#ETHDH. — 5T, & b B lymphoma 5558 /iffafk Co 5 Namalwa
IR, P IgM BUR CRIET 2 Z & CTakE B HilE & AR BCR ¥ 7T VGEEA BT 5
ZEMTE, B FTO BCR V7 HIUnEEAWET D ECENEET VERD. 2D,
Fex OFZEE Tl Namalwaflifgiz 2> ha—v o o VRAEZE A L7zt buatA MEME,
CD77 &Rkl AAGALT Zo8HIEBL L=t hu 75 2 MEMI, 5B 2 2RI
MATZRIF U "R TT 4 TIROFEHBH O A 2B ST 3EOMEZ/ER L=, Zh
HDOET VAN Z HW T, BCR 2/ & L7 HURHI 2 N 2 722D BCR ¥ 7 /URIEDIG
Bhkx 72 TR0V Bt OE(IZEHR LT~

[#3] CD19 13 BCR ¥ 7 ufniE#E%L EICHlf#ET 5 BCR AR THY, Vbbb
ZLETPB XS —EREDV T FINARFEY I — T H. vy FrT T A MEME(CD77
Bitt) Tix CD19 Ofifast KA A o OFEHAMA A LT 25 & L big, MIaN KA A 1CE
F5 Y R EREl ST, [FEEIZ, CDI9 O R Ty VA REICEDbLEEZOND
At B LAkt FE DV VEREOIE S 572, —F T, ZOMOD v 7 IARERIKIZE
WX CD77 BELOFEE TR b2 o Tz,

[E22] 2 LV, CD771EXCD19 Z 4 L CBCR > 7 FIVGED 9 b, Akt £ %2 Fr H A0 72

B E LCARICHIL THWD Z ERHL NI -T2, BIE, TORRMEL S OICHERT D
72 MAP ¥ — BRI D INK #£#, p38REIC OV THmEF Th 5.
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3 R A F UM AR 2 A U T AR O MM Rt #E o il S O fig b
O&m E£F! AE RBA' =L A B #—2 d01 #we!
VRREEOR - Al P RBEOR - i

[AE] =2 FoaFoiig (CS) 1%, a7 X U BICAE LT 47U v
«Bmﬁkbf¢i@ﬁ%@%@%vhj/7z_mm AATET D b2 HED—>Th
5. CSIE, A= T ToAIMIZB W TR B AEOHE S & LTIRD 5 S — 7, #ikse
EHEORES L LTo—mbiidRo. 29 Le—RAE Le@Eix CS O bk
BEOEWIERT A EEZ NS, EEE, CS-E &) &Ekifgfb CSZ=2— hL7-REE LT
TR 2 5538 9 5 &, RO R WMREEOMENMEE I D2, CS-E &ITHEA
LHEiE{ CS THhDH CS-DEa— h LICFE E TR T 5 &, HRig BRI VRS2 25 #E 4K
ABEINAHIZWBE 72V E W BRI R ZRDRZ T oD, 2O D, MRz
EN CS ORBLAEEIC LV EEICHBE SN TWDREEMEINRIB SIS, ZvE TICH A
%, MlaEEE )+ D—>Th D contactin-1 (CNTN-1) 73 CS-E #5895 CSZARK L LT
FEEE L, CS-EIZ L DR ZEE R EDN CS /IR 129 DN~ 7 F AR EER I OT%
MALIZEENT D Z E &L LT D,

BB O a(BD%JU«SE%TLTP%Lt@%%%m%@%%xE@4%
PR IE DRI A TR 1235 1 2 RS 2> O SR & 72 1 TBRIR 22 ~ D 1E Ay @&m
SNDFFEDEME TOMREEDOFRERLEELL TS, 20 b, &EhiERl CS A3
@ﬁ@@ﬁ%ﬂ%ﬁ&@ﬁm H B 54 % A EE %#%z%ﬂt.%:f$ﬁ%fﬂ,@ﬁ
AR ORI BB R (2 35 1 D m iR L CS DFREIC DWW TRt L 7.

[ 7iE] ~ o A BBAFH SR OB AR RSINIC CS Z ARSIy F 0 shRNA HL 7T A 2 FE L O
WEENH NI EORBL T 7 AI REEHEAL, CS-DEBLWNCS-EDEEZESIHTIE
BB L TERR LT, T 0%, s D~ — B —1Tx5 2 HUA 2 O THRE YR 2170,
RS DR S & FHAI L7z,

[#E5 - £22] CS-DB L ONCS-EDRASHET D CS-D DEIGEESELZ LT,
R DR TE BB AR N R FRECTH D Z o 7=. £72, ZOFIEICIZ CNTN-1 25
DI D CS ZHRIRF 2N LTZ N> 7 F R OB 5- 3 R S iz 2.

[3Cik]

1. Mikami T., Yasunaga D., and Kitagawa H.. (2009) J. Biol. Chem., 284, 4494-4499.
2. Mikami T., and Kitagawa H. (2013) Biochim. Biophys. Acta, 1830, 4719-4733.
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Y7774 v a Chml BIST OWEFFRIREHRZHIEHT 5 A LA FORE
OWF 5!, far &2, B #hiv] !
VEERR - BAREREOTIEAT « ERSFEREHE, IR R - BEE SRR - AR TR EE S

[EM] 8 X MZER TIBISMNIC M 2k Ch D23, B Y v~F72 8o mEHds
RRED & & TIHMENMRA L THERDSIEI NS, 2E 0., B OERK - BEEEMERFITI,
FLAk O HE M PEDMERFDNIEFICHE TH D, Fox I, WE~ MU 7 AHITIFEEL, B D
HEMAEEZHIET 5 2 X7 E E LT, Mg 8 A HNH K - Chondromodulin-1 (ChM-1) % [A] &
L72Y, ChM-IZEMAFE#E ICRF L CRELL, IERATMLTIIHAET I E VW) 2=—7
IRFEBINE — 2 v N O A 7 B IL R < bovo Ty, K
WFIETIE, RDSE T, BAMEEIC L2 EREOBIENE L BT 7 7 4 v v a W T,
in vivo C DB R A 72 Chim &5 7 DER G H S OfEl 2 B & LT 5,

[771E] in vivo TORRFERA IR GIGEMEZ | Tol2 b7V ARE—RAZHWTIESR L7 b
TRV 2=y I BT T T 4 v ia (T lZBW TR Lz, BEMICIE, et —4%—%
Gl EBEZONDYT T T 4 v 2 Chml (zChml) &+ DOEIFRBALE S LK 1,500 bp (2
Gald Bl %2R L7277 A R&MEK LTz, Zh%E Tol2 b7 ARE—AD mRNA &
T, Gald # X7 B OFBUIIE U T GFP 23813 5 (UAS-EGFP) Tg IRICA V=7 ¥ =
Y L. S OEHOE T 5 GFP O #2852 Lz,

[FER] 7T 7 4 v = Chml (zChml) & As 1 OFIERBI A 5 _EFEHI 1,500 bp OFEIL I, in
situ hybridization THBIZE I 4L 5 WIENE zChm1 FBL X7 — o L RIERIC, FR, L, Bk X
OEHEH OB 123\ C GFP OB A2 HE Uiz, £ 2 T, FIERBAAA S BRI 500 bp, 300 bp,
150 bp DFEIKAZ DU TEIERIZ in vivo TOERGIEVEIZ DWW TG L7z & 2 A, 300 bp DfEI
1%, 1,500 bp OfElEk &[5 D GFP OFBLAFHE L 7= DIZxf L, 150 bp DFEIIH R H A
(2B D GFP OFBLAFHE L7, B ORE 2T 5 GFP ORBUIFFE L o7z, £
ZC. FHERBHAA S _EFROREIE A 300bp 205 150 bp F TEEPEAJIC KL S BT T 2 2 RE&1E
B LRl Gt 21T o 72 & 2 A, FHERBARA S B3R 207 bp 225 182 bp F TOREIEAY, FHED
HUEICEB 1T D EGFP ORBGFEICEE TH L Z ENHLMME o7,

WIZVET T 7 4w v a OFRE B L2 A2 W DNA 7V 2 0 ABIC KD
FHRRBALA A3 207 bp 22 5 182 bp DFEIZHE G T DU FINF 2t L7, b L7z Z o
7 G EOMTIC X VN L7z & Z A, Regulation of nuclear pre-mRNA domain containing
protein 1b (RPRDIb)AE FITWNWDH Z ERH BN E R ST, £ T, HEK293T iz
TE7 77 ¢ v = RPRDIb 35 L OFHIERBHAR A5 13 300 bp DIk A W T 2 7 Ly 7 =
77— vk EIToT L 2 A, RPRDIb OFEBLUT K - TRIERBALE A B3R 300 bp Ol
FFORRGIRME OB TR AR T & 72,

[B22] DL EDOREREN S zChm] BIE T OFRRRBALA S LT 207 bp 2> 5 182 bp DFEIKAS, in
vivo lZ 1T HHRE R A IR G R 2R ETH VAL A hEFR I ENRB o0 E 720
ZDVAT VA MTED zChml BT OEGHIENC, RPRD1b 3B 5 L T2 Al gEMEAS
RIE ST,

[ SciEk]

1. Yuji Hiraki, Hiroyuki Inoue, Ken-ichi Iyama, Akihito Kamizono, Masanori Ochiai, Chisa

Shukunami, Sadayo lijima, Fujio Suzuki and Jun Kondo (1997) J. Biol. Chem. 272, 32419-32426.
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BEPRIIEARRE N VR (2 80 D RER A O —BRALZE R PEA L IR DR
OXREpHER !, ZokfRe?, AmmlEky
PRBr R « BE L - AAREL, 2KBRK - L AREL, SKRLK - L - A lF

[BE] BERIEOEOHED 1 ©Th 2 RERBIEARRMEER X, AU 4— Ao T
B T EOFEIZINZ T, R OEMESCIE N G55 Z LB LI TV
B3, AR OFIENZ DWW COFERIEIA & CTlidZe v, B CIIBE iR mEmE O
TNE I VERIZE D —ERLEHRE (NO) DFEAE NGO/ I 2 MR 2B 5
T 52 ERHEINTWD, AW TIT BERFET L~ T A2 /ER L F#Y T O NADPH
T ART—BIEMIZ L D NOFEAZWIE L, PERFHEMREMEERIC S T 5 NO O#H &
TRIRIED W R 2 i bir LT=,

[J73E] s EBORE~ 7 AZA L7 v b3/ (STZ, 200 ng/g) & IEVENIZRS-4 5 Z LT &
DHEIRIRET N~ T A%, BT =20(1%, 20 p)Z WG9 25 Z L1 &0 RIEMEEE
EFETNV AR LT, STZH&G%BREC, 775 = F54% 24 FF#IZ von Frey sk 1T
30 BRI 6 DI B A E Lz, STZ 54 338 H & 7 7 = &5 24 BFRE
OFEMAEHEL, = a7 L—F KU 7 AL NADPHH/EF 37CTRGEY, = ha
N—T KTV VLT N~ P OFEOREZHIEE CBIE L. Image JIZX Y ER& LT,
F7-.FHORNA ZHhH L. cDNA 2 & %% . Real-time PCR [T X V) #i#%7 NO & F% %55 (nNOS)
& FHER NO & kEEZ(INOS) DR BLE DT 21T > 7o, S HIT, STZ#H 5% 3HME O~
AL, T NI TFIU (e F=0FERVAHAEAR), TR TF o (EBAAKA A Ca?t
F ¥ R a2 § LEHR), JTC-801(/ > 7 F o #EHid) 4 O#& 5 L, EWMMS & NADPH
TR T —EBIEEERIE L,

[#52R] STZ e 5-4% 1-3 I I THE ORI %9 2 R m U S 8 7 B v, 3 3 B O F Rt
4 CIXNADPH V7 7R 7 —BiEMEN EH LT\, —J05, B 77 = &5 24 R4 IOE
FOS R BV, NADPH 7 7K 7 —BIEMHICITZE iZ 22 o 72, STZ #5125 Y nNOS
R INOS DI B ZALITIR O LR o7, STZHE 5% 3 B O~ U AZ7 I b a7 F (30 ug/g)
EHNRNRUF B0 png/g) &G L 2 A, Kx 121 L 2-3 BB A B 2R )
DRI, TN F TEE% 3 R OFRETR A O NADPH 2 7 78 7 — B &M & Il
¥z, F72, JITC-801(10 pg/g)it. BehH 1 REMIEIRIEMH )G E NADPH 7 R 7 —+
52 Ji L7z,

[£%52] STZ %G L APERIFET L~ 7 2 Tk, BEHIIC X 2R m S a0 i
BB D NO FEANGRD bz, FRECHIT 5D NO EA EF 1%, nNOS X° iNOS Di&EfsF
R TII R <IEERIENC L D Z ENRBE LN o7, 2, BEHOBFERT I ) 7F
VRIS F TN A JTC-801 2399w i & BREZ A D NO FEAZIHI L7-Z L2 Lk b
B R I AR R MR ORISR DO & L TE X b ILD,
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ST TF K DT T 4 =T RIEICEA G T D v 7 BIERRE O i
O Y, PERTBEE 2, SFNEET 3, MEEl Y Pk —°, AmEsEr 12
PRI TR « Bl « AARET, 2RBRIEK « T« ARET, KKK L« Ed L%
PRBRER - BREE, SBHFEER - B

[B) RS TF R ) v 7FF /4 —7 7 = FQIN/OFQ) Z BN 5.4 % & fil
HHRMPNER E D7 a7 4 =T DiE% 5. N/OFQ X cAMP O~ A ¥ = 1%
M7 e T A X% —8 MAPK) R EDO T TN REEAZGIEEZTZENMBNTWND.
LWL s, NJOFQ DT vT 4 =7 HIEICE G5 2 7T UV a@EEE I o iz s T
UWNZRUY, ARBFZETIE, BHEICRIT 2 N/OFQIZ LD T us 4 =T RIE~D MAPK D5 %
O T 5720, MAPK BREANC X 25800 BUS OfET, TR % FH 72 ex vivo MAPK
HERDHEE L o 7 MRERBE ONT 21T > 7.

[71£] ~ o 2ABEIFENIC MAPK BHEA0.5pg) Z RS- L, 15 43#12 N/OFQ(50 pg) % # 5-
LS0EoTaT 4 =T KinaitiLz. £/, ~UAF8 1mm U 2/ER L, N/OFQ
ZUIN U=, BREARNT N/OFQ RO 5 /3Bl RILER A T~ 72, 4%/ X TRV LT LT R
ORI LY IGEAEIE L, 40 um GJ Z/ER L7=. &8 MAPK VU U IRALHLASC 7 Y 7 7
HEBRIE & » /X7 B (GFAP) LR TR ATV, B L — T — B 2 ViR
L, ImageJICX YV EEEITHT.

[ 5] N/OFQ (50 pg) DREFENIE 512 X 57 0 F 4 =T #%1L, MAPK FHEHI O $1 T INK
PR (SP600125, 0.5 pg) (2 & v il &7z, FREYIH T, 10nM N/OFQIZ XY 10-1543
IZINK DV U b DTTHEN GRS H vz, INK DV U fgfkiE 3-10nMN/OFQ THEIZ EF L
72. N/JOFQIZ XY ERKXp38 DV VELIZR /2> 7. N/OFQIZ L% INK U b
1%, BARY =¥ CIHEA(UT3122) IC L > THHI SR, RAT 7 FINA )2 h—
IV 3 X —EHEA (LY294002) TIEELEZ = T 72> 7-. £72, N/JOFQIZX % INK U iz
LI BE% 4 D GFAP [GPEMIIE TR 547z,

[%%2] N/JOFQ O#EERNE G L BT uT 0 =7 \21%, FH%ZAOT A b7 U 7z

BT 5 INK OIEVEALDBE G L TWA Z LR LN -7, 51T, NOFQIZ X% INK
DY UBAEIZIZR AR Y =8 CORENELE L TWNWDH Z LRIk,
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HAERTER O~ 7 AR 2 O 7o B s JE BURAT O 72 8O O % E BPCRIEMESL
ORI, BkiEZ!, Julf&s?, kHE—2, Julifn—3,
HEFIERD!, ORI, AR
DURFER - BEE - 7 AERE, HERREREREAN R, CHUER - BEE - IRFR

[BER]  ~ 7 ZOMEBEITAERZRI4AEIZTERT 5 2 L h, HAERTR O~ 7 A/ Tl
DI D DB T ORBEPBIPNCEE L TWD Z ENRHEEIND. L, ZFSE
DAL DAL STV DM DOF AN BT 5 BInFORBALB Zikam T 572D,
WEOBWEREZMN.THZENEETHD. £ 2 TAIZETIE, MEIEORAIZEET
AR DFEHLH) 2 IEFEITHE 2 5 72O ORI ERPCRIEA LT 5 Z L2 HG & LTz,

(7] AE#RIS R~ 2 (C57BL/6) DRI (E18) B X UVEROHE (P0) 7 b/Ek4
His (P4) F CTREFAVICEREL L 7=/~ 5, RNA STAT-60 (TEL-TEST) % i\ > Ctotal RNA
ZfhtH L7z, total RNA|ZNanoDrop 1000 (Thermo Scientific) 35 & T*Agilent 2100731 47 ) 7
A W (Agilent Technologies) |2 & > ToE A ME L721%, 500 ngZ 855 L (SuperScript 111
First-Strand Synthesis System for RT-PCR, Invitrogen), cDNA % &k L 7=. fREfRIZ LV 72cDNA
IZ, Stratagene mouse reference total RNA (Agilent Technologies) ##5% & L7-. & &PCRIZ,
THUNDERBIRD SYBR qPCR Mix (H¥ifh) % H Y TMx3005P QPCR System (Agilent
Technologies) IZ & > CTHEME L7z, BB THRAEEZMET HT2ODNTAXF— 7 (V77
L R) BB FORHMIE, &% A LRA 2 MEIZET 2 REMEOZE MR L OBEE OHEfk
AR A EIZ BT 285 (CrxB L ONr) ORBUBZFEEICFHME L=, £/, #EHo
7 a1 XA (BestKeeper, NormFinder, Genorm, The comparative delta-Ct method) % ¥ 5 #F
fliL CaiZe V) 7 7 Lo A8 s 4% 5 [RefFinder)
(http://www.leonxie.com/referencegene.php) % H\\ CTEELAY 723 E-l & N 2 7=

[F53] EI8MHPAD~ v A A -\ C8FEED U 7 7 L > R i#\fs 1 (Actb, Gapdh, Sdha,
Rnl8s, Tbp, Hprt, Rpl13a, Rplp0) DREEZFFS L7oii R, Sdha?D 7 A LaRA v FEIZ T
HEERED B/ (0.39) THY, ROLBHENPNLEL TWLHI 77 LU AEIBFTHDLZ
EDVIRRE NI, ZORERIE, E187BPAE TOCHHIZHED < RefFinder(Z & 2 f#AT#E R &
b= L7z, —FH, V77 L RAELETE LTI TV D Actb i X EAE O Z R EL DS
A (045) THY, RefFinderll X 57l b ik bR -72. 26D 77 L ARIEF
ERWTHE LA LKA FEIZBIT 50 KONIORBLEZ E&E LR, Winol
77 L RABEFENOTHEICHMONTWD Z A La—R LRROZEE 2R L. L
L, SdhaCHiilE L7=86, Creds X ONrIDE18-P4fH] T ORI FEBL R 1L E L E 134055 &
OI5.145 E5- L 72 DITKE LT, At THIIE L7255 132 L2 R95.465 3 L ORIS. % 5 L
7z.

[BR] RIFNREETFORBLEEL EMRIERT D72DI0E, B2 A1 LFA VM
BT OHEMENZELTWDY 77 L ZABEFICL > TEIEFRBMELMIET 2 2 &2
HETHDH. ARV TE SN T2SdhalX, &% A LR A > MRENZE T 2 HEMOZEE)
BREPMD Y 7 7 U ABIEFITHAAYNS W RSN Z &b, HAERTZ OMEIC
BT OB TFREITICE T 77 L ABBETE L TRETHD Z ENRBEINT.
—J7, B A LKA NEICBIT D EB O K E W deth THIIE LT Cradks KL ONrIO & BPCR D%
L, BEEHENAZT EREEHINTLEY, BRI L TWD RN S 5.
BABINIARMIGEIT K > TN ST B EBPCRIEIC L » TRABEIC 35 10 2 A BRAY 70 M 8 9 A= 12 B
YD BT DT 2 it L TV & 720,

[ Sciik]

1. Jo Vandesompele et al. (2002) Geneme Biol. 3(7), 0034.1-0034.11
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Homogeneous Fluorescence Assay (2 X A ERIY R 7T A > > 7 Ot
Ff b B OFlG AT - )IE HESE « bl ORI E BR - NE R
LR P TR

[BE] BIRIR 7T 1 > ZITEM OB mRNA IZSEREE S 72 B3, AT & > Tl
DTCHEREHE TH LN, RFRFICZEORFEITEY ORBZISEZTHEKERD, A
27 ¢ URBICERT 2 DMD (7 2y = XA A ha 7 0 —) BEORENREITH
Do ZOERMBTIEZ, BIRWATIA L 7ICRV VAT 4 0 a— RLRNI A ba
7 4 > mRNA-variant (n-d-mRNA: exon20 K#(A20), n:nonsense) 37 HL L TH Y . DMD ¥
JEICER TS, LrL, BIRINZA T I v 7% T o F B AGIEIT 22 &C, ER
VAR T4 NTEWVERE b DX NI e a— R 5V A a7 ¢ mRNA-variant
(g-d-mRNA;exon19,20 KHAI(A19-20), q:quasi)Z I S EH Z LB AIEETH H Z L BHE S
NTWD L RFETIEDMDIZEIT A YA a7 4 v DAT T4 v T BEZRHT % B
) C Homogeneous Fluorescence Assay 4 H\ 72 mRNA-variant O f& H 2 507 72,

[J71£] DMD FJE D 5V MET v F & o AREREHIAE O R4 U % exon-exon ¥ v 7 = v
DO—EK VIR L, AR TIX, BIE RNAEIRIZIRINT 5 O A T4 RNA D%
7 C & % Homogeneous Fluorescence Assay Z#HH L7z, 7'B—7IZIX RNA L ZE e &
AR LTI O A a2 3T 5, RNA BRI E L B 7 2 —7 (OMUpy2)
ZEA L% EFT/LRNA & LT, 1 D exon-exon V¥ 7 v a s EGie 2fEDOA Y
= RNA(ORN)72 5 ONZZ 30 S IZARMAOEL S 2 3 -0 2 O OMUpy2 % Ak L 72, %54 ORN
& OMUpy2 #ZE /NG TR (PBS,37C) MO DEIEART MWL T v 7 v a DR

H - FE&EIT- 72, mRNA(n-dB251) (118 10 (j19-21)
[#5%] DMD O 7 v Ft& o AEfe#I#EO (1) [ _exonl8 | exonl9 |  exon2l ]
FEREL D EHE 2 BH1L5 exon-exon ¥ ¥ g-d-OMUpy2-1
7 VIt R T n—T e TN
(qd-OMUpy2-1) 12, BIMDRTEE e
BEICIEHETH 7228 B1QDPR T ) [ exoni8 | exonzl ]
B a0 Bl S T, S HITZD 4-d-OMUpya.1
7'u—71%, OER RNA O HBRI 2 by AN hv
30nM ToH 5 Z &, QREIREIZ & 0 iillaE
MNZEAL L. 50°CIZBWTZE DOFRBIREDS i mRNA(n-dB25l)  (i18.19) (j19-21)
KT B LS T L NHBA LT, E7- B)| exon1l8 | exon19 | exon21 |
exon-exon >+ 7 3 a VEAIHIZ 9-d-OMUpy2-2 ; W
mismatch site Z 35 A L7 q-d-OMUpy2-2 & o hv/
1(3)@;7% s (4)@7%@%%9§}§%7§) mRNA(q-dEES)  (j18-21)
g-d-OMUpy2-1 {2kt~ LV R&EL< 725 E @[ exon18 |  exon21 |
HB L7z, a-d-OMUpy2-2
[£52] Ll L oo#s A2 & ODMD 15 0% Wy, (@mmemahse

RASOEFCIZ LV FHE, BB AIEET
b5 &,@7m—7DORINCEEIMNZ

1 HOUMR 7 v —7 Oz

HZETHMEEZR ESEAZENTEDL EVD Z L.O45FIEERIZ L2 exon-exon ¥ % o~
Jva PN E LR TEX AN H D 2 E N LT,

[=CHK]

1. Matsuo, M. (1996) Brain Dev. 18, 167-172.

2. Mabhara, A. et al. (2002) Angew. Chem. Int. Ed. 41, 3648-3650
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Splicing transitions of the anchoring protein ENH during striated muscle development
OJumpei Ito!, Shun’ichi Kuroda', Koichi Takimoto?, Andrés D. Maturana'
! Grad. Sch. Bioagri. Sci., Nagoya Univ.? Dep. Bioeng., Nagaoka Univ. of Tech.

[Purpose] ENHI contains a PDZ domain and three LIM domains and acts as a scaffold to assemble
cellular signaling molecules at specific sub-cellular localization. In addition, enh gene generates
multiple splice variants lacking LIM domains. Others and we have shown that the three
LIM-containing ENH variant predominates in neonatal cardiac tissue, whereas LIM-less ENHs are
abundant in adult hearts, as well as skeletal muscles. Interestingly, LIM-containing ENH1 and
LIM-less ENHs possesses opposite function in ventricular cardiomyocytes. ENH1 over-expression
induces hypertrophy whereas the over-expressed LIM-less ENHs prevents a stimulated hypertrophy.
Therefore, to find timing of ENH splicing transitions is important to understand mechanisms of
cardiac hypertrophy. Here we examined the timing of splicing transitions of ENH gene products
during postnatal heart development and C2C12 myoblast differentiation. In addition, we investigated
the roles of ENH splicing variants in muscle differentiation using C2C12 cells.

[Methods] We measured ENH splice variants during neonatal rat heart development and C2C12
myoblast differentiation by real-time qPCR analysis. In addition, we analyzed ENH splice transition
in LIM-less ENHs by RT-PCR. Additionally, we established ENH variant-expressing C2C12 cells to
investigate the function of each ENH splice variant during myoblast differentiation. We measured the
mRNA level of maker genes such as MyoD and myogenin using stable ENH variant-expressing
C2C12. Finally, we examined whether ENH splice variants effect myotube formation.

[Results] RT-gPCR and RT-PCR showed that LIM-containing ENH1 mRNA gradually decreased
during postnatal heart development and C2C12 myocyte differentiation. This phenomenon was
observed until the end of experimental period, day 30 from birth for the heart ventricle and the 7-days
of differentiation for C2C12 cells. In contrast, LIM-less ENHs mRNA continuously increased from
the early period of the heart maturation up to 30 days and the C2C12 cells differentiation. Next,
C2C12 cells stably expressing ENH1 exhibited significantly higher MyoD and myogenin mRNA
levels before differentiation and after 5 days in low serum-differentiating medium than
mock-transfected cells. On the other hand, cells stably expressing ENH3 or ENH4 were similar in
maker genes mRNA levels to mock-transfected cells. On skeletal morphogenesis, ENH1 stably
expressing cells showed myotube-like morphology with well-extended actin fibers following
differentiation. However, ENH3 or ENH4 stable expressing cells did not show any myotube-like
morphology following culture in the differentiation medium.

[Discussion] We found ENH splice transition that shifts LIM-containing ENH1 to LIM-less ENHs
occurred during striated muscles maturation. Moreover, cells stably expressing ENH1 showed higher
mRNA levels of skeletal muscle specific genes and myotube-like morphorogy. These results suggest
that ENH1 with multiple protein-protein interaction modules is essential for differentiation of striated
muscles, whereas ectopic expression of LIM-less ENH disrupts normal muscle differentiation.

[Reference]
1. Tto J, Hashimoto T, Nakamura S, Aita Y, Yamazaki T, Schlegel W, Takimoto K, Maturana AD.
(2012) Biochem Biophys Res Commun. 421, 232-238.
2. Ito J, Takita M, Takimoto K, Maturana AD. (2013) Biochem Biophys Res Commun. 435, 483-487.
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M 134E ﬁm%@Lﬂ:#//ziMﬁ% IORBEZHD> SED
OLM&%1$Hﬁ1 2. W& (L — 2, REAFD!
W E R - AB5 - o 7AW, %z[ﬁ:ﬁ%*3ﬁ%ﬁ%ﬁ

[Bf] MO LA TEH< LEME OB L. MR TE < MBEHE D& 1T X
Pk EIC LM EWATHFEL TS (BIWEELE 7 L—EMES) |, BRERET Of
D 1T (L#EERISHEREL TWRWY) T, ZOEMGFTL—>0 MDA, H5H5 0T MM
Lo TND, MM 7 L—|Z iéﬁMLh%F%@ﬁk&W&E(mm):%ﬁ@ﬁ
iz@ﬂ\%ﬂ%mi3éﬁ&%ﬁém5obm%m&% 98 Bijo> 1 3 A2 1T 5
M-M B1Ia 17 U —2Zf#fr L7es, £ON 35 BIEH MBETFOEVWRZ=X Y 27T I1CH
57 (1) Y MEWEICENTIE=X Y 212k Ta—REaND 7 3/ BEAIIE Amax
B LW DOT, REZOISHNRIARTTHDLIDONPNAHATH-T-, bivbiud, i
M HE DR E DRI/ 5 2D M R (max 1X[F] U T RRE N R 2 D)
PIFET D ETHIXZ DIERFTROFBHANR S OTIE R W EE X, =F V2 2DE VN
M R E DRBLEITHEST 508 9 D RET LT,

1 2 3 4 S 6 1 2 3 4 5 6
] o B s ] oy oy o o o
JLaE- @R JLuEE- @R
M < amax|CIZEDGW — [T
Eil #J/Z?LIT?J‘E?%%M M7 L—. NRBBICEWLWTIZ, TFVv 210k
2 TaA— FZNDE9 3 nax ICEELZZW. OFHE, BT L”"(DI#J/
L. TFV I EBRNEBEFELEBEFTELSSTLOT B TRUE.

[J7E] LB DV 2 2 (Thr® —Leu'®(CTA)—Tle'' = Ser''®) & MAID T 2 (11e% -
Leu'(CTG) — Val''' = Tyr''®) Z£5> M EME » cDNA Z1E&L L, pFLAG-CMV-5a F& B~
g H—\Z/a—=7 L7, HEK203flildic hZ > A7 =27 b L, 2 HILICHIlR Y v 378
EHEODHIFLAGHiKZ Wiy =A% T ay h&EfTo7T,

[ER] LAY L 225D MAOTR Y 2 Z2FOE DD 20% DFEE L
MWighole, LBEX Y 20 LR 40 iExZ N EMBICEZ T ZA, a R 6565
WEI R 116 B2 T2 ZDHRRIOWICETHEENFE L, MY 20a R
YOSHHNTA R 16 ZFNENLRNCEZ L Z A, WITILHK 60% DR HEIZK
L=,

[ER] MEDEICBWT, LBEOZX Y 2l koTa—RENET I/ BESNZ LY
FTORBAENPRKELLIE T T ENHBALE, E5IC, T R 65E a2 K116 DIEWVRF
BEOEWIZHEBREIZEG L TWDZ ELHLNIR T2 M-M 7 L —0 [l M i&{s 1 DiE
WXV 2720 Th-o 72 35BNV T, W MAWE ORBLEN R Bipn Z &3
TRIB X iz,

[ Ciik]
1. Ueyama H. et al. (2004) Analysis of L-cone/M-cone visual pigment gene arrays in Japanese males
with protan color-vision deficiency. Vision Res. 44: 2241-2252.
2. Merbs S.L., Nathans J, (1992) Absorption spectra of the hybrid pigments responsible for
anomalous color vision. Science. 258: 464-466.
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Low cytoplasmic pH reduces ER-Golgi trafficking and induces disassembly of the Golgi apparatus
(OJeerawat Soonthornsit, Nobuhiro Nakamura
'Facl Life Sci, Kyoto Sangyo University

While the molecular mechanisms of the vesicular transport machinery has been well described during
the last two decades, the mechanisms of the maintenance of the Golgi structure and its disassembly
under various conditions remain largely unknown. In Low pH media, striking Golgi disassembly was
induced resulting in significant separation of the cis- and medial/trans-Golgi markers. The “Golgi
ribbon” structure was reformed and the Golgi markers come back together after returning to the
normal pH. The cis-Golgi extensively disassembled while medial-/trans- Golgi disassembled in
lesser extent suggesting that low pH affected the vesicle tethering/fusion and/or vesicle formation at
the cis-Golgi more strongly compared with medial-/trans-Golgi. The antegrade transport monitored
by VSV-G protein significantly delayed under the low pH treatment. Dynamic tubule-like structures
were observed by live imaging analysis using GFP-GM130 as a marker under the low pH. This
suggested the low pH treatment enhanced tubule formation form the Golgi apparatus inducing the
Golgi disassembly. Because several phospholipase Az (PLA2) were reported to be involved in the
tubule formation form the Golgi apparatus, we predicted the involvement of PLA; for the low pH
induced Golgi disassembly and analyzed the effects of PLA inhibitors for this process. Interestingly,
only two PLA> inhibitors, ONO and BEL, suppressed the Golgi disassembly in low pH treatment.
These results suggested that PLA>(s), most probably PAFAHIb, mediate the Golgi disassembly. On
the other hand, over-expression of Rab1 also inhibited the Golgi disassembly. However, the delay of
the anterograde transport was not recovered in Rab1 expressing cell. These results suggested that
Rab1 counteracted for the tubule formation not facilitating the anterograde transport probably
enhancing vesicle tethering and fusion.
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YidC (2 X B & o R 7 ' Bk AR HE
OTHEERE !, RBINE? HFIFE WM, JFEARE?2 JHEHER!
VHPER « G4, 20K - PRl - AW, 3B « iAo 4

[Ef9] AIb3/Oxal/YidC 7 7 I U —& /7 BIX, Ml M E CRFSEEAER
FLOAKEE CTh D, FIAEBREAEDOEMIARS, BENTO 7 +— VT 4 77 8% 5 EERE
BEREZ7 7V —Thob, AIZETIE, MEAEYT L BRTFEMAEDOE, YidCIZ X DHE
HERBFIAD A I = XA LT 52 L2 HNE LT,

[ 574 VAR B 3R VB O EHLATE E YidC DRE 1 7 % - OFF> {55 238195 Spolll)

(YidCl) OFFEMENMET T2 & HEITRI L TRV YidC2 D AN HE SN D, yidC2
OFBUL, Fl—A e v kO EiiE s i a— FE 7z MitM A5 &2 23 Tl Sz
BT VA N 2t LT T cis (Tl 25210 209, 2o Z 2R L, mifM O Tt
yidC2-lacZ BB n - ZBLE 35 Z & T, Spollll DIEMAK T % LacZ iEMED ERH-& L THiH
ARER T v A REREGETE B, A8l Bacillus halodurans @ YidC2 O S & MEAT 21TV,
I HIZ, ZI6E6T YidC OENEH A JCIZ, yidC2-lacZ O % ZF|H L7z Spolll] ©
VATRT A v VIR LT 2 LT, YIdCIZ K DX LR EIERIAD A B = X 8K
AT 5 = & R,

[#5 5] B. halodurans ® YidC 7€ 1 7 OS5GN 25 . 5 RKOEE@ER S —> 0 =
TEERLTEY, ZOFRROBEEBEH I, BIKMEEREICEALT TE DEASNT
WA Z ENHLNI o7, ZOWEIE, MR &, BE _EEOFm~E 0 Z2MT7-H#E
a2 L TWD— T MM SIET 7 & 2RV 9 Aeid 2 LTz, BAAT, YidC
WEA~—%RTHZ T, FE_HELE®BT H2ILELERL, ZOF ¥ RNV Zil-o> T
FENEFIA 3D E V9 ET /L (dimeric insertion pore model) 23 &"E LTV 7=G), L
L6, AFEIOMRIT, RIZ YidC B Z A ~—Z itk & LT, FLITMAAMIIE T
BEEd., 20 L2, insertionpore T /UIEEBEZOLWNE WS THEAD LD TH T,
SRS 72 o T BUKMEDTED T RAEIZIE, TAF=UEEBEEINATBY ., £
XD, ZOWITEREEZF R TV DL ENRBR I N, S DT, AEEE & F 728 BARHT
DFERIND, ZTOTIIF=UFRIED YidC IZ X D BEHAICKATH 59, £72. YidC DX
HTd % MifM O i Bl el L OHIaAM R & 2 B PEFR A, YidC I & - THRICHL A
AENDTZDICHETHD Z LR INT,

[(B22] SFEIOMAT G, YidC i, BUKRIEE —HEOWNEICEUKMREZ/ED L.
FONEINZARY T 4 T TF ¥ —VEEETDHIE, 2. TORTYT AT TF v —T 7T, HEE
BWEBHEDORTT AT F v —T % &0 2 L TEBEDOEMHAZEE L T\WD Z &R
AR E Tz, ABIORERIT, F ¥ FEAFE LR K 9 2 BEIHHIA OBHE S FIET D
ZEERBLTNDW,

[ Sciik]

1. Chiba S, Lamsa A, Pogliano K. (2009) EMBO J. 28, 3461-3475

2. Chiba S, Tto K. (2012) Mol. Cell 47, 863-872.

3. Kohler R, Boehringer D, Greber B, Bingel-Erlenmeyer R, Collinson I, Schaffitzel C, Ban N. (2009)
Mol. Cell 34, 344-353.

4. Kumazaki, K., Chiba, S., Takemoto, M., Furukawa, A., Nishiyama, K., Sugano, Y., Mori, T.,
Dohmae, N., Hirata, K., Nakada-Nakura, Y., Maturana, A. D., Tanaka, Y., Mori, H., Sugita, Y.,
Arisaka, F., Ito, K., Ishitani, R., Tsukazaki, T., Nureki, O. (2014) Nature in press.
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Bt pH \Z381F D Streptococcus mutans F L H*-ATPase @ H'figiik
Otz R L k. LAiHEIER 2, 54K ORE) &7
TRIEANSA AR« A F A =R, 2HFERK - 3

[ B Streptococcus mutans 1%, 5 BWOFRREE & L THHLA TS, Fxld, ZOMMiakE

\ZAFET % F A H'-ATPase (FoF1) @ HEER 2 TET % c 7 2= IS, KRIGE OO
YT a=y FEIICEEZEEAEREZER L, ATP BRkEEE L L CHRET 2 2 L 2 BRIClE L
72[1]. RIBED c 7 2=y N KIZpHT.S TH 5.5 THLAEB L=, Eitokkixd
PELVBYECESAEETTAL IR TV, £, EEOARBI S THE L2 Xk 918, S mutans
HkOESY T 2=y N, ATP GREESR &2 KK L7 KIGEICRBL Sk, By
® ATPase {iH1EF L OV H BEE L DO ETE pH X, KIGED 8§V 7 2=y FERBE I X
DEEMERNZ > 7 B LT, AENOREYEREE CTHEB T 5 S. mutans O FoF1 1%, Z OHIE D
MHEEPEIZBIID D LB Z B TWDH DY, KRIGE 7R EIZ5AT 5 ATP Gkl & OMROEN
VXA S TRV, REFETIE, S mutans FK D FoF 73388 U 72 KRG EE B 4y 2 FW ¢,
KIGHEESE & O & 1T - 72,

[ FIE)S. mutans B L OKIBEOT X COV T 2=y Ml A< o 2R L TWD. £
N ZEFEOT T A R&RKIE DK8 £ (FoF KRHR) I8 A L7z, HMak 2+ % Fo
W L ORI 2 & de FI by DY 7 = ’23, S. mutans & KGO BFEOMAE D
HERDEIDTTAI REMEL, RERICEAN L. B58E LEZNENO/K LY KRR
faZFREL L, MAa D ATPase iE M3 L O H iEEhaE % pHS5.0~8.0 D FEFH CTHH~7=. JBE 4y
OIER I 8 U= ATP S RIEMEL, Mo 7 =V ORI > THIE L.

[ #5518, mutans D FoF1 % FF O 45 1% pHS.5~6.5 Dt TH % X < REEh#@ L, pH7.0~8.0
THE 3 5 KIGE FoF & 13872 > T e, BRI/ NMaON ENO pH 28 25 &, KERE)S
faDOIMAISERED & & H ZREENfEE L7=. F£7-, NADH, ADP, MMV VAWML L
ZAATP DERIZIZFEAERZ R oT2. 37205, S mutans FoF1 1%, FHEDO NI R
ML L7 E S H PN T 2BRETH D ERB I N N 7 U v RFoF1 & Wi iTic L v,
S. mutans BEZEH D FI B XN Fo s, TN Ei, BEVEIZIIT D ATPase i& M & H s 2 B 5-
THZENREBINT-. A A UK E G FoD c V7 2=y MIEREALZLEZ A,
Serl7—Ala £721% Glu20—lle DEHLIZ L > CTHHTEH HZET AL H o7, Zh b
DOFRFEIE, HEE O Glu-53 F 5k & LA SO ECilfs & TS

[%E%2] S mutans FoF1 1%, FBRPNEAEEPEICME V- & & H 2 HEH T2 DI120 L7-#E CTH
HZEDRBENTZ[2]. eV T =y F® Serl7 B L Glu20 & 1%, HYL, i H{L % <
VI LT HBEICED D &b b Glu-53 I pKa Z1K T &E 5 a[6EMENH 5.

[chik]
1. Araki, M., Hoshi, K., Fujiwara, M., Sasaki, Y., Yonezawa, H., Senpuku, H., Iwamoto-Kihara, A.,
Maeda, M. (2013) J. Bacteriol., 195, 4873-4878.
2. Sasaki, Y., Nogami, E., Maeda, M., Nakanishi-Matsui, M., Iwamoto-Kihara, A. (2014) Biochem.
Biophys. Res. Commun., 443, 677-682.
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HREFLIE B O PEREE ORISR R & BRI
OMTERF, BRI AT, HHHFEM, JHmI7, BPaT HAKE, SHRIES
VTR - B - A, BEX - IE - el

(B8] LRI Z o L CHMEAZPEET OMEORBTH Y . & MERNICHAERL
TWHH, EEZMICOAMA SN TS, —F, & MR RRE S X T DRFEL,
ME L EDOL DDV Z2FLANOIAERREEN TN DLDONPRELRFREL > TH
Do IMEZIILO LT D7 T LGHEME OFEIEE 130 ERRIC D o HURD 1oL -
TV Z b, AllEOFIEEMIE & REEEIC OW T 2D 72 (1-3),

[ 5]
D BYLEMIIE TN A V= A X — X DA LU TZE A2 AV, Do E DU
LI, LI SE, SS# 15 mg @i{kZ 7 v hE27 Va3 b & HICu X208 L CHuiE
EAERL LT,
HE'E 5T : TLC. TLC fyEdufs . GCMS. FABMS. NMR |2 L D HEEMENT . 5548 A F U k%,

B R 3R 1 K D BE SR E D FRIT I X EIE I E » TIT o 72,

[ 5 & &%2]
L LRT 7 5 MBI O 2 BEREIS TS PG, CLICILHGT 2 TE R
<o, # 1. AP 2 WEREIR T O A
2 BEBENE'E W5 ]
Galal1-2Glcal-3’ DG LacDH-DG Lactobacillus casei, L. johnsonii, L. intestinalis, L. reuteri, L.

fermentum,
L. plantarum, L. rhamnosas, L. murinus

GlcB1-6Glcp1-3’'DG StaDH-DG  Staphylococcus epidermidis, S. aureus

Glcal-2Glcal-3’'DG  StrDH-DG  Streptococcus salivalius, Enterococcus feacalis, Pediococcus
pentosaseus,  Tetragenococcus  halophilus, Leuconostoc
mesenteroides

Glcal-4Glcal-3’DG Lactococcus lactis

F 72, L.Johnsonii (L)), L.intestinalis. L.reuteri |23 3 B¥ Galo1-6Galal-2Glcal-3’"DG (LacTH
-DG). 4 ## Galal-6Galal-6Galal-2Glcal-3'DG (LacTetT-DG)73, L. casei, L. murinus \Z1% 3 HE
Glcp1-6Galal-2Gleal-3’DG, = A7 /UAL 3 B GleB1-6Galol-2Glc(6-FA)al-3'DG 23 & 4L TU
7o — . BT DRFE & LT, S salivarius |XESEFI, A THDHDITHK L,
Lactobacillus, Enterococcus JEME X 7 v 7 0 X8R, S. epidermidis 137 7 A V& H
LCWe(2), MIEHEREE IR 2 PR « &M 42 © 10 U CERL L 72 By i 3hERE
B Lei< Kk LT, Bt LI Jrinigix LacTH-DG, LacTetH-DG & 58 < )i L, T Sta. epidermidis
Puifigix StaDH-DG, LacDH-DG, StrDH-DG & 134 < Jits LR WARRMEZ 57 - Tuve, 49
7HIO e MiLEIZIE LacTH-DG, LacTetH-D & S % IgM 237 /v A~ HEIEEIZXTT 5
PURAG D 10~50%D i CH EA T\, LI MNENOEEHBE CTH Y | IFENOM
EH2MEAPNITIR AT 2D Z P32 7 DICIRMHEREZINE L TS EHERI LT, —FH, 77 A
5 A B AR B R WD AREE I o TV D Z &b MifRiER Sy Th D BEIEE I35
T ISED ED LS RS TITOI TW D DB AHOREE 705,

[ Ciik]
1. Iwamori M et al, J. Biochem. 150(2011) 515-23. 2. Iwamori M et al, Glycoconj. J.
29(2012)199-2-9. 3. Iwamori M et al, Glycoconj. J. 30(2013)889-97.
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Ui &R N7 v 7 DOBA%E & BERERT A
IWERRT- 1, OFAHIL !, BAEE?, FRTE2 AMEEA, AlRsE 2, FLhE!
U THRORPE TSR« 2 U A A KR 7

[BM] 0 TAERNRRESRIINER OB BN LR TRWERA N D a2 E g ITHFEREAIC
MFEENTWD, 720> Th siRNA (small interfering RNA) 1%, A mRNA (2 %192 Bl &R
MNE LS VHEDOBTRBLOLZGIHT D720 Filc gL L TREAIN TV S,
BUE, [EEIEIEIZ KT LT siRNA A O 2 MR 512 X 2 AR AT it T 503, &
Mg L TEIRZITOR T, ZOFK E L TIERHIE A~ siRNA Ol
BANRPRIE I L WRT, FERICEIREOEIRZ LI L 3 5 72O MlamEic L5
BIER Zminan ENRETF b,

AWFFEO BRI, siRNA TS MRS IR EERE 2 1 5 LT M 2 B35 2 & T
b5, FrlT, DAMBOZIZHI L TWDREHURIZIER L, £ OHUR 23883 2 ik
T3 AR L U CRIHT 5 Z & T, siRNA 208 AR IIZIEETE 5O TiEaw
MEBZTY, Fle, BiEET7 I 7 A MET 5 Z L THIBBNIR AL L85 L L
2, EYBH ORI T S L5 LA T 2,

[FiE] (1) IgG @ amino B2 ZERISITHWZSG G B4 1gG DSHIE AMEZ MR+ 5
NE I MEERT HZ L Z B E L anti-EGFR 1gG (2%} L N-Hydroxysuccinimide- fluorescein
(NHS-fluorescein) % 11055 &, & OV 160 % #0012 Ui S /72, el T 45 B AL 72 &£ anti-EGFR
IgG % MDA-MB-231 (EGFR positive) fEfE D15 FIFICHMN L, ILME SBAIEIIC L 28152 %
1To7, (I)IgGD 777 A MeAaZHRE L, 1gG % immobilized pepsin TRLELT 5 Z &
TF@b), 157, Z® F@b ) iZxf L, 10 mM @ 2-aminoethanethiol % {FH &4 hinge region
@ disulfide bond Z 3%t L, Fab’ #4537=, Fab’ OAAkITFEIEIC SDS-PAGE 12 & V) filgsl L 7=,
(I 3’ K ¥t Z fluorescein , 5° KVl amino F5 238 A L7z 21 EADOF Y 2 DNA((LEW A) IZ
%L 160 F 5D sulfo-SMCC & S S8 2 Z & T, 5 KhilZ maleimide ZEDMERf X724 Y
I DNA(LEMIB) DERAEAT > T, LAY B ARG OIBHMNIHAH HPLC I L V1T o7,

[AEF] (1) 1gG lzxt LT, 110 ZE & & OY 160 % 5D NHS-fluorescein % i S W72 fE R, 1gG
1 1H7=0 ZnZ21 3, 818D fluorescein 2MES S 4172 IgG 3G H ATz, I SUBARKER
2 Z D BIEDORER, 3 E D fluorescein 2MERT S 4172 1gG IFHIFLNIZ fluorescein H 2R D E A
BlEZ SNz b 0D, 8D fluorescein AMERR S 4172 1gG T, ML D A2 fluorescein H
DN DBIEZ S T2, (1) F(ab’),, Fab® A ifiEsB D 72 HIEIE T SDS-PAGE 1T - 72k &,
ST BT & O3 ROBSER Sz, (D {bE A & sulfo-SMCC % i & ¥itH HPLC
(ZE DM LIcRER, K VR OBV E— 7 2358 - 28T,

[(B22] B APMERIC L 2BEORE FER (1)) LY. IgG @ amino % SISIZHWS

. %Hﬂﬂ@f%l‘fffﬁ%ﬁ?# = g V‘. ' .‘r _ ‘;‘ .‘0' . _ P,
RO RIS L, [ e 0T e/

St FER (1) THLNT 1gG Fab’), Fab’

E—7 LB B Th D0 . } -
EOMREERTO, Fab y Y e o sro X
ot S/ 5 Z & THURRES a \ N, S Stoswee 5**”);'_0_}/‘?0 c

9_@.7\‘— J Z*Zﬁé@ﬁﬁ%\é%f?? 5 A BO (F : 6-FAM)
Tiﬁgr‘;‘i? Do Scheme. synthesis of Fab’-DNA conjugate

1. Bouchie, A., et al., (2013) Nat. Biotechnol., 30, 1154-57
2. Sanz, L., et al., (2005) Acta Pharmacologica Sinica, 26, 641-648
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5 R LI ATH) TALE & o X7 ‘B DA #
oxt L, AVEARE., KM
HOK - AL

[ EAY] Transcription activator-like effector (TALE) [ 34477 i i Xanthomonas HI 3D 4 > /3
B ORI AN DNA K AT D, TALEIZT VA V ORS & LA R OREm &S5,
7 DTN R R e RERIN 2 SIS IS S N TWA, Lo, 1Z&EAED TALE 1
AR S RIEEN T TRITNIIR O RWE W HIREZ AT D, 20O F I 2aF
720N DNA fEIIC X TALE Z 3R MICHER SEDL 2 LI TERVWE W ER S D, £ 2T
AAFZETIEL, 2D 5-T DHIR A5 1T 72 TALE ZAIHl4 25 2 L 2 HiE L7=,

IE@ILMEDNA@AﬂWﬁ%M%_W6 TALE ® N K

RICALE T 5 U B b1 & FHEN D HEEERY 28 5°-T 58k~
Fa's‘ﬁffbfb\é EWNTRIBESTCWE (KDL, EZTET,
U — bl —FREEDOFTH, BT 5-T IEILE LT
VN2 W232 O REHUARZERL L | & DO EHLAD DNA A He
7%/1//7:?~th7’ ALV L, &6, VY
— k-1 —"7 WY T 5208 B2 5 233FHD 4T
\/M(Bwnwwﬁ>%7/&AMLto_®7/&A
{74 7Z ) —=DHmns ST UNOESNI L TS E
/T 978 BL{K % Bacterial one-hybrid screening?{Z L ¥V #&H L 7=,
BEoNTEERKRODNAKESEEN Y 72T —ET vEAIC
ot D R L 7=,

1:JE—F-112&5
5°-T SR

15T ©5.A 05.G 85.C
‘m % I i

SRGA

8
l

[#5 5] W232 SR W TIE 5°-T Bl ~DfE S 11 MK
TL7e ZDOZ D W232 28 5 KGR I 2 &E
BHY ZENRBREND, L LAaRL, WThOBE#RIK
IZBNTYH, SRNF I UNTH LB ~DOREETED |
FIR 6N oTe, —FHT, VE—R1 F4 77V —D
A7) —=v 70BN ERIK (AA230-233=SRGA)
IZBWTIE, 5-T BA~OREEMHITD LR L7e2s, 5-T
DA OEFNZ T DFEE DR & 72 ER-NA LN (K2), KQWS

Thbb, SKEEPONTNOEIETH > THLEIRMITHE X 2: ZEEIKRD 5°-T/A/G/C B FI
B35 TALENAIRITE 28025 5, 234 BT S—EES

Relative Luciferase Activity
S
l

o
1

[Z%2] AWFZ2TlE. TALE U B — h-1 FIOANT B L — TSRS 2 UL+ 5H 2 & T,

fEAEL 5 RGN T/A/G/IC. WTNOEETH ok aistEZ <R3 TALE ¥ /37
BAaRSld4 sz Licksh L=, 4 EAIS L7 TALE 2 VWi, EAECYLEIR O B BN
KEL EFTHET TR INFETEMICTE RS TEE 20V ESNICHEAT 5 TALE
EFPAL L TEDLIEND, ARSI TALE 25 U7 8 is W5 ik, Bin T 1aE
L HFEA~OISHAPYRES NS,

[=Ciik]
I. A.N.Maletal (2012) Science, 335, 716-719
2. M. B. Noyes. (2012) Meth. Mol. Biol., 786, 79-95
3. S. Tsuji, S. Futaki, M. Imanishi. (2013) Biochem. Biophys. Res. Commun., 441, 262-265
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HEXIM1 % > X7 IT% U CRFERAFE A REZ R T RNA EF — 7 DOBER &
PRI EHER & Lot
(WE BT « OEARMK « ARSI - N AE - K EE
I LA RRE TR

[HH] AREFZE Tl HIBRENICK T 57 A VAR FOBEGEZESTHZ LT, %
RMESGIERRIEMERE (AIDS) 5| ZE Z T b MUERE T A /LA (HIV) OG5 HIEIZ
B 5V — | Z R 5 BrE HIVIBRSE OB A2 Hi5 LT, BEZAEMIZEBIT 258 <
L. DNA #H_EIZ/F7E7 HRNA polymerase ITIZ#R B KK 1~ CTd % P-TEFb 2 fEHT 5 Z
E TGN EN D, Z OERGHEIZIS VT, HEXIMI ¥ V237 B3 EME|A 1 & L
TEI< Z ERMbNTW5, HEXIMI (7SK snRNA L fEA+4 5 Z LIl L v #EEE L.
P-TEFb Z it 92 Z & TG Z 4|32V, SHFZE=E TIX T4 E T 7SK snRNA O &
B 2 FEk U 7= RS BEPERZ IR (7SK mimic) DRI 1T > T 7=, £ DOfER 7SK mimic 73
HIV-LTR 7’2 &— ¥ — (kT 2B MEHREEZ AT D Z ERHL N E R -T2, —JF TUIHFE,
cad mRNA 73 HEXIM1 (2%} L, 7SK snRNA & Fhifs U CRII0MG @ WO fEGREZ BT 5 2 E A
EN72, ZOmRNAZEREI0ITHEEN D> TEBY, 20 bOWFEENL R VU hE
AT REE(HBS element)s HEXIMI & DA I MEEZ2 RNA EF—7 & L THEG S TW A2,
ZT ZTHRAIIZOBEEZ ST OO RNAZFHEH L, 7SKmimic £Vt & HITEWERGH)
HHE % BT DHREMEER ORI Z BEE LT,

[F1E] C AT 6 1 D His 7% (His-tag) 2 H 95 HEXIM1 OFsELA | KI5 H BL21 (DE3)WE %
AW To7, BB LERBREZERE L. BERELE 21T > 72% ., AVEMER % Ni 7
LEeHWeT 74 =T 4—oa~< NI 7 4= 0B LI SN o\ EDRIEIL.
PLHEXIML Uz W o 22 o7 a7 4 o 72X 0E757=, RIZ, cad mRNA OEFI|D
9 B HBS element % & 1 ofic %1 2212 L C RNA (37 mer) & i% 5l L 7= (cad decoy) . #%7l L7- RNA
IE, BEFRAR AR T I XA MEEZHWTER LTZ, A L7= RNA IZxF9 % HEXIM1 OfEE6E
FHiiE. ST RT v EBAIZE0ETo Tz,

[FERIERLI=Z I EE T AF T a T 4 T E > Tl Lz & 2 A HEXIMI
TR D 5 FEMTICHL HEXIML FURBGHED S RO S iv7z, 241 & U HEXIMI
DOFBLF LONERUTE L) LTz &Il U7z IRICEFE AR AR e 7 I 44 MEIZE Y ARk L7 HBS
element % 5 » RNA (Z[y-*P]JATP % iV C RIEAfi & fii L. HEXIMI1 ~OFE S RERAM 217 -
=& 2 A, HEXIMI OFEEN FHF 2120E-> T, RNA DN R X0 G IKENE DN S UV E
(ZHT 272Ny ROER S N7z, 2D Z D5 cad decoy 75 HEXIMI (kI3 25 AREEZ A9
BHEFZT,

[B%2] EELoEEAEF )5 HBS element 24595 cad decoy 78 HEXIM1 & AT 25 2 &
D BNE IR STD T, caddecoy WG % Il 9 HHeEMLIR L 72 V15D Ll L7, &
#%IZ. invitro B 5 EER AT, HIV-LTR 7' 12— & — |2k A5G 2 3135, F
THREIMHIRE N TR SN2 E . Al COESIMHERER MO FZER BT 5, & HITEH
D RNA %t T 572 E LT, MlENEZEDNREOM LB 2nEE X TND,

[ STiik]

1. Cho, W, JangM., huang K., Pise-Masison,C., Brady,J.(2010), J Virol,84,12801-12809
2. Fujimoto.Y, Nakamura.Y, Ohuchi.S. Biochimie(2012), 94,1900-1909
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RISC #$REDHIH A2 g L7727 F Ra P a7 — MR O B3
IHERRT- « oSRARSHE « A ST « /NEAE - A EE
TR =R

[ EMY] non-coding RNA ®—F&CT& % microRNA (miRNA) iL, b b DB F-FHIOK =4y
DO—%F L TND Z L, FRCZEORBEE DR EORBIZEGE L TWD Z b,
BRI DFE Sy - & L CHFITIER 2OV TW 5, miRNA (ZHM ClIiE M 28729, fEx
IR B LN L RISC IR T 5 2 & CTHID THERE &2 8489~ 5, RISC DHEL L 72 5 Argonaute
Z N EITIE PIWI-box & FEEI D FEIRAME(E L miRNA D 5° KD U U FRH: & PIWI-box
D Lys 7% & OFF BN AEERIZ X 5T, miRNA 7 RISC FIZHREFSND Z L RHE S
nTnsd b, ZZTHxIX, ZOHAEHZAE L, RISC 205 miRNA Zfiffff S 25 2 &
T, TOMBEEZMHIT 2 Z LN TE D LB 272, ABFIETIE, miRNA &AM 7B S % Ff
OEEIZ, miRNA & PIWI-box & OFHASER ZHE T 5X7F K (RINDA) % 2> 2/ —
FL7=_TF Koy a7 — MR (RINDA-as) ZBH% L. % 0 RISC HEREMNHIAE 2 M3~
HTEEHME LT,

[ 57£] RINDA % 2 FEHHRGF L7z, —Hidk, B TF A HMEDT I VEETH D Lys Okl s
(KKK) % ##-> RINDA (K3) TH V. PIWI-box H D Lys 7 & 559 % Z & T miRNA &
PIWI-box & DM AAERZHETHZ LA HE LTS, i, 7=F M7 I VR
TdH D Glu DiEfEACS (EEE) Z£#-> RINDA (E3) T& VY . miRNA @ 5° Kigd U U Fetk & 5%
B3 52 & TmRNA & PIWL-box & ODHAEAZAET L2 2 HAE LTW5, [EHE
{& 3’ -Amino Modifier C7 CPG 500 % VT, Fmoc [EFHEFREIZ L Y RINDA % &% L=,
miRNA (ZAHAR 72BE 8 &2 K72 2-OMe RNA R AR T I X4 MEZEIV{HETHHIET,
2 fE¥EHD RINDA-as Z A L7z, 245 RINDA-as (22U T, RISC 7> 5 miRNA % fi##f-9
5N R A TR T % )75 (unloading-assay) (2 K W 3l L7z, Z DFIEIL, 5 Kifia 2P T
ik L 72 miRNA ZFF-D RISC %, WSR2 FF OB RICHEF S, 242 RINDA-as %
% T 37°CT30min i L7z, [EAH & AR 2 708 L CEREN OG22 E T 5
FETH D, RISC 75 miRNA AFEEE S L7 770X, 3P 2% S 472 miRNA (XEFHICE £
D . RISC 7>5 miRNA DfRBE S fuiuiX, PP Ak S 47z miRNA [ TRAICE 5 2, [EFH &k
FAD S IEMEDEIE D5, RISC 7> 5 O miRNA OfiFEESR (miRNA fiFEE=R) % 3 L 7=,

[ 5 & Junloading-assay % 17 > 72 4% RINDA(K3)-as @ miRNA f#HfE=R 3 24%, RINDA(E3)-as
TIX 36%., ~~7'F R&Ff/=72\> Antisense oligonucleotide (ASO) Tl 24% L 727, T4
NEDRTF R % RINDA(K3)-as (£ ASO & & 5 720 miRNA iR 2 R L7=DIZ
XU, 7= MDA~ TFF FEE-> RINDA(E3)-as 1% ASO L V£ 12% miRNA fEEER A ]
Lz ERREISNT,

[B52] UL EDO#ERN S, 7T =4 D7 F K% RINDA-as 78, RISC 7>5 miRNA %
REET 200723 FCTHDHZ EBRINT, BUE, T=F 07 I/ BoEkALY] % S
52 fiFE L7= RINDA-as Z $0FEEE A A L. RISC 75 D miRNA OFFBEREDS & D X 5 12281k
T LRI EIT > TV 5, FBERTIE, ZHH O RINDA-as DAL, RISC HEREINHIEEIZ DU
THHFETHET 2,

[ STHik]

1. Ma. I. B, et al. (2005) Nature 434, 666-670.
2. MacRae. L. J, et al. (2013) Mol. Cell 50, 344-355
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PURZHEE ST F T 7 7 A X—OMIER Y IAZTRB T VA R
OFAKAN, Nom—5, ZhJ) ¥, EPEZK
FLROREE « TR

[BEM] 3EmOPRZE 2 — 7 MBI IRMICEET DT U AN — 2 AT AOHE % H
e LT, BT R R Y =272 ORI v ) 7 ORBENIERICED b1 TE
Too EH, X V7 OFEX, OFNENRE, OMAIRIC L 280 AL, O/MAENTORTER
B e 5252 &b%%ﬁ&éhﬁ*ﬁ@ﬁ@%#ﬁﬁﬁ%%%ﬁO%/%LWWmm
Fr T ELELTHEEBESNTWS, LML, ZOHREFNIELNTED ., EEE v U 7
RE & OMBNCBET 2 AT ELEHAICE RSN T W, AIFRA TR, BMExr VT &
LTRTF RF 77 A4/3—=(NFs) 123 H L, NFs OZREICEES < ##il72 DDS v U 7 #%
BEARRTDHELELIC, TOEONTMAEZIKIZLFR2PURT VAR — 27 A%
HITHEEHNET D, AFEETIE, BEREORRS NFs 2~ /ERL L, Mllaic X 5HEL
DA E IR LRGSR, BRHERAY NFs ORMIIEIC & D HL VD IARZh R E L ORI 8 4 5. 2
HZ ErRHLT-0THET S,

[ 5iE] OFWT A7 bk, @GO BEES L OQERKEAEEZF T2 8ICEB L,
B-— R_T'F FORB CHMILIZE VBT 52X F R 77 A /38— (NFs) & 5% v
U7 & U TERIR LT BRHER O R0 5 NFs 2 Fi 2 /ESL L IR X A H D iA B & st LTz,

[FE R & BL] BB RELY] (FVIFLD) (25U ELS (SINFEKL) & HKMSH (Y F=F 1
Y7 a—n) B8 AL TTF RB-OVA-EGi2 % PBS (pH7.4) H', 60°C T 24 KEEINELT %
Z L TONFs Z2E8 UT-, YRR DR % 4 FEFHDOB-OVA-EG12NFs (810, 280, 120, 40
nm) Z AV T, BREER OEWSHIARER 0 AR G- 2 D85 L2, BRI 4 FE%E
™ NFs % PBS H'C RAW264 fiflICHL W IAEH, ZORViAAEEZ 7o —H A h A—F—|C
LV L7z, & 512, MEMTEEFH (FBS () B X OMLIG & A B3t (FBS (+)) ' TOHEL Y JA
ﬁ%%ﬁ%ﬁ%ﬁ¢@ﬁ\ﬂBGME&MH®WDﬁK@ié%@kO%TﬂﬁbkﬁB&
FBS (-) F COHY IAFIELZWIEIZ 280 nm =120 nm >40nm > 810 nm TdH > 7=, —J T, FBS
(+) T TOHMBIEL Y IA IR TRRHER K 597, PBS. FBS (-) P CTOE D AL & il L T/hE
VMEZ 7R L7z, FBS D Z /X7 2 X W NFs 23 %L AR D GIAFUZ A 72 A X &
2o T2l AHZDBIHI S NTZ B2 BID, RIZ, BRHER O R 725 NFs (810, 280,
1m\Mmm®ﬁ%ﬁ@¢$%%%ﬁmé EERHME LT, =2 YA b — U ABHEHH
AAEEL D IAFNZ G- 2 D EBIZHOWTEMI L7z, NaNsisiH T30 7 LA o F=aX— kL
72 RAW264 flifiaiZ, SHRHER O NFs Z /& E 50 uM C 30 /0B D iA 1, Pt LN
L— P — BRI iofﬁﬁbt T FY A b=V ZAAFESRMETIZEBWT, 120, 280,
810nm ® NFs Z Bl 0 IAEH72354 ., HGIERICHRRE ) D OLBIE S, NEND DOE
TR SN oTc, TOREID . 120, 280, 810nm D NFs (FFIZ= R¥A h—
AR TRV IAENTWD Z LRSI, —FH, BREN L1240 nm O NFs [T R
PA PV AAESRETICEB DN THHENTHBENICERVIAEN TS Z ERRD BT,
PLEDOFRER IV BRHER OE T NFs O 0 AR R E S BBE 525 2 LHUR
Sz, EVHLZ B L. NFs OFMERIC L - T, WV IALRK A S BRIBIZEIE-T 5 = &
NAEETH DL Z EDRI T,

[ Ciik]
T. Waku et al., Chem. Lett., 42 1441-1443 (2013)
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Enzymatic properties and subcellular localization of 1-acyl-sn-glycerol-3-phosphate acyltransferase
responsible for synthesis of EPA-containing phospholipids in Shewanella livingstonensis Ac10
OCHO Hyun-Nam, KAWAMOTO Jun, KURIHARA Tatsuo
Institute for Chemical Research, Kyoto University

[Purpose] Shewanella livingstonensis Ac10, a psychrotrophic bacterium isolated from Antarctic
seawater, is a model organism for investigation of microbial cold-adaptation mechanisms. This
bacterium produces eicosapentaenoic acid (EPA) as a fatty acyl chain of phospholipids at low
temperatures, which plays a role in membrane organization and cell division". EPA is exclusively
found at the sn-2 position of phospholipids in S. /ivingstonensis Ac10. In the phospholipid de novo
biosynthesis, 1-acyl-sn-glycerol-3-phosphate acyltransferase (PlsC) transfers an acyl group to the
sn-2 position of 1-acyl-sn-glycerol-3-phosphate to synthesize phosphatidic acid. Thus, PlsC is
supposed to be responsible for the synthesis of EPA-containing phospholipids. In this research, we
studied catalytic function and subcellular localization of PIsC of S. /ivingstonensis Ac10 to elucidate
mechanism of biosynthesis of EPA-containing phospholipids.

[Methods] S. livingstonensis Ac10 has five genes coding for proteins homologous to Escherichia
coli P1sC (named PIsC1 through P1sC5). Each of the p/sC genes was disrupted, and we compared the
lipid composition of the mutant and wild-type strains by ESI-MS. We performed functional
expression assay for these putative PlsCs of S. livingstonensis Ac10 by using a temperature sensitive
mutant of PIsC, E. coli JC201. Membrane fractions from these transformed E. coli JC201 were
assayed for PIsC enzymatic activity. We also determined subcellular localization of P1sC1 and E. coli
PIsC expressed in plsCI-disrupted strain (DplsC1) by immunofluorescence microscopy.

[Results] The amount of phospholipids containing EPA was remarkably decreased only in DplsC1,
suggesting that PIsC1 is responsible for incorporation of EPA into phospholipids. The in vitro enzyme
assay showed that all the acyl-CoAs tested served as the substrate for PIsC1, indicating that this
enzyme has a broad substrate specificity. We expressed PIsC1 and E. coli P1sC in DplsC1 to compare
the in vivo function of these two enzymes. Lack of EPA-containing phospholipids and defect in cell
division observed in DplsC1 were suppressed by expression of PIsC1. In contrast, when E. coli P1sC
was expressed in DplsC1, the
cells remained filamentous
though EPA-containing
phospholipids were produced.
We determined subcellular
localization of both PIsCs by
immunofluorescence Lecold st
microscopy. PlsC1 was

hand’ this localization was not - -

localized at the middle of the
cells (Fig. 1a). On the other
observed for E. coli PIsC in Fig. 1. Subcellular localization of PIsC1 (a) and E. coli PIsC (b) in
DplsC1 (Fig. 1b). AplsC1 mutant strain of S. livingstonensis Ac10.

[ Discussion]
EPA-producing bacterium, S. livingstonensis Ac10, has five putative 1-acyl-sn-glycerol-3-phosphate
acyltransferases, PIsC1 through PlsC5. PlsC1, which has a broad acyl-CoA specificity, was shown to
be responsible for the synthesis of EPA-containing phospholipids in this strain. PIsC1 was found to be
localized at the middle of the cells of S. /ivingstonensis Ac10. EPA-containing phospholipids
produced by PIsC1 at the middle of the cells were supposed to be required for the normal cell division
of this strain at low temperatures.
1) Kawamoto, J., Kurihara, T., Yamamoto, K., Nagayasu, M., Tani, Y., Mihara, H., Hosokawa, M.,
Baba, T., Sato S. B., Esaki, N. (2009) J. Bacteriol. 191, 632-640
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[BE®)] GRS T AR T 4 T A v N EA L F o OIFFEREES LI I1T B 12E|
ZHASMMITT 5,

[ FIE] HFHRERICR T D E A T U OREEZ I DT 5729, b AUFE ML HL60 (2
vimentin-shRNA 238 AN L CRBEZIH LB A T ) v 7 X U AIHL60 &1 L,
Z L5 HL60 i % all-trans retinoic acid (ATRA)LERIZ K Y IFHERERIC, TPA+ E 4 2 > D3
PRIZ LY HER « =27 0 7 7 —URRICEFE LD & b 72 5 it XL O D E R
b, b~ —H—2 I EOFRBEDZE2) MikEI LT-BIER & BERIKGEDOTE
MREERE D AR O\ TR L2 Gk,

[F5R] B2 U F o OFRBLEITAFPERERIZMEFE T 2 & RRAIZIR T U, st et ¢
R Lot & & L Ciix vz, — 5, HER - w7 n 7 7y — VRIS EEET 5
EREBLE IFTHDIN LR RIS AT RN oz, 77005 0Lk Eo i
L0, BEAUTFUORBERTEICRERERNRBO DL, FHERESbicB T e 2
T OEEZ B B NMTT 5 728, ATRA AL DRIFEIZ DUV T A A F LYY K 5 I REME
Mraligolz, HHERERICOME LIZBRICER® BV KD 43313, HL60 FifE,control-shRNA
AL HLO,E A T ) w7 27 HL60 ICB W TRERICERD bz, I Mk
FHEOBIERZR Z o7, WRIEMEALE S C3bi TA T Y F A XS 472 zymosan (ANTEPE
{b L 7= Saccharomyces cerevisiae) 1,4 FERERIC/0E L7 HL60 IZ X W bR L < BRI,
7= A hA—F —% H R AE R EE A & E ST L7z & 2 A HL60 i,
control-shRNA %3 A L 7= HL60 T3, ATRA 4LEE 4 H HLUBEOMIIZBWTEEOER & &
& | R T AR OB SN U=, R o F v )y 7 7 AT, ATRA AL
3 H T, 4 BRZRICITBRE RN b, THODORREIV EXA U TF U ORBED
WD DMF P ERER L A AR Ui EREE ki & b 72 5 & BERKRTEME OIR MR E D ARk &
JUET 5 2 &, B A U F U DGR ERER B A I L TV D ATREME DS RIR S T,

[Z22] v M AIsEMIEEE HL60 ICB W T, B A v F U 3HER - v~ 7 0 7 7 — 8k L 4F
HRERER L TR DHRE A2 72 L TR D P EREE 0 BIZ B W Tk Te L AR BLE DD Y
ISAVITARBERIZHERE L TN D AT REMEDS R X T,

[=Cik]
Tatsumi Kawakami, Jinsong He, Hiroyuki Morita, Kunio Yokoyama, Hiroaki Kaji, Chisato Tanaka,
Shin-ichiro Suemori, Kaoru Tohyama, Yumi Tohyama. Rab27a is essential for the formation of
neutrophil extracellular traps (NETs) in neutrophil-like differentiated HL60 cells. PLOS ONE 2014.
journal.pone.0084704
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IZ3TAHZEEEE LT,

[ J71£] B2 MING MR TR 2 25 (B iU FE 0-2 mM)D DTT 245 2 & TiEcHl A b
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A7 VERKENC L0 AT Uiz, #IA R OB W TR, Z oo ity 7
N RWeA L7 7 vy MESTO, eEwtbuREE vz L —F —BMEEIC X 2P ReY
BIFATIC E D F L7z, A > AV UFEE DT OITIZ O T, A A Y Uikl s
RAEHEEL A o 7oy MEFT 21T 72,

[#ER] MIN6 HlaICI W T T A v AU DX R T3EBL L ~)L7)3 DTT ALEL 2 IFfIC &
DI LTZin, A4 A VIR DOERE L~V ZHAE 7R BT 72 v o 7=, DTTLEIZ LD
XBP-1 mRNA D7’ 1 7 OEEC ER ¥ ¥ X1 U4 ORBIEIMMABIE SN T, £7-.
DTTMEIZ LD A R Y B E AR OFITHE 4 D ER ¥ v a5 472 DTT
WL DHIENA A VDL, T F AT MG-132, LT =T LD
EicA N i Ry g Wy

[BRLETAIA b LA X0 EER— 2 il MING (2 ER A b L ADFE XD 2 & AR
S, BIAIA R LA L BHIBINT B A YA Y 2 LL ORI, ER BEAAR Y
Y — DR OTEMAL OB 5-HVRE S Tz,
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Bl MRELTHBE L. 7 I VR ATP 2 8O-V F—JRE oy R RV T Fa—
TNTIRAE LT, LB TU e b CCTVS PFD #1272, % Z1Z HCV—IRES
IRFHNCH VR H 3BT H T T A RE TIRNARY AT —F LT A L, 32, 3
R DA o F aX—a &1To7, E b Bactin DT OGS, &R Bactin D7 4+ —)b
?4y7@§ém%wa£Mmmiéfwv7k?y?%fﬁﬁbaﬁ%mw®%%@
BRRAT Uiz, F1-. BEEMIREEROICETCD ZEBHALNCENTWD TAIVAZ XY
BOTatvyr TDAI=ANIFEMO T T AKX T 1y MTX YT LT,

[fER] P17 b7 veADOE, B b Bactin Z R L 7+ —NT 4 7 é“tl’%)ﬁ&)
121Xy v e = CCT 724 Tl AR 14T CCT & PFD O (3 v ~<ua DM ESEM) 2
WHTHDLZ ENP NIRRT, iﬁqtfrx§/C7H/T‘<L574UVX&,U\7E
DT T ORI G, GRY AT MMM S VT 5 ERERBIE R 1 D A CEZE
NERBRO T vV ZRHEIND Z ERHA LN -T2,

[Z22] I EOFRERIZ, Fexr L L7 Te MATFHREMBI 2 LRI EE Y AT A
DEHMIORA RN T AL —y gt rdnia b T AL—y gl A X0 F &g
W4 B2 DHENIRMFIEY — D 2 R L TW\W5,

[=CHk]

1. Machida, K., Kobayashi, T., Mikami, S., Masutani, M., Nishino, Y., Miyazawa, A., Imataka, H.
(2012) Protein Expr Purif. 82, 61-69.
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Transport mechanisms of 4-borono-phenylalanine as a '°B carrier of
boron neutron capture therapy for cancers
OPrintip Wongthai!, Kohei Hagiwara', Yurika Miyoshi®, Pattama Wiriyasermkul',
Pornparn Kongpracha!, Isozumi Noriyoshi!, Ryuichi Ohgaki', Kenjiro Tadagaki', Kenji Hamase?,
Shushi Nagamori!, Yoshikatsu Kanai'
'Division of Bio-system Pharmacology, Department of Pharmacology, Graduate School of Medicine,
Osaka University, 2Graduate School of Pharmaceutical Sciences, Kyushu University

Small substances do not enter into cells spontaneously because of lipophilic properties of cell
membrane. Transporters respond to transport essential substances for living, such as nutrients, into
cells across the membranes. However, substrates of transporter are not only nutrients but also
xenobiotics. Many of medical treatments are delivered and react on their target via the function of
transporters. Boron neutron capture therapy (BNCT) is a powerful radiotherapy for brain, head and
neck cancers. In BNCT, the reaction of '°B incorporated into tumor cells and irradiated neutron emits
alpha particle and recoiling lithium that destroy '°B containing cells. Thus, the success of BNCT
requires sufficient accumulation of '°B in tumor cells. 4-borono-L-phenylalanine (L-BPA) has been
represented as a '°B carrier of BNCT in clinical trials. However, the efficacy is not satisfied perfectly
and the mechanism of L-BPA transport into cancers is yet unclear. To understand the transport
mechanisms of L-BPA in cancers, the varieties of cancer cell lines were examined for L-leucine
uptake inhibition effect in the presence and absence of L-BPA. Furthermore, expressions of amino
acid transporters were quantitated by LC-MS and Western blot analysis. The results showed that the
inhibition effects L-BPA were well corresponded to the expression level of LAT1, a cancer cell type
amino acid transporter. In efflux assays using stably transfected cells, L-BPA was transported by both
LAT and LAT2, a normal cell type amino acid transporter. Moreover, transport of L-BPA was
confirmed in Xenopus oocyte expression system by direct quantification of L-BPA using
post-labeling HPLC method. Among the oocyte expressing of all system L amino acid transporters,
only LAT1 and LAT2 showed the transportation of L-BPA while LAT3 and LAT4 did not show that
effects. Therefore, increasing an affinity and/or specificity of L-BPA to LATI1, but not to LAT2,
seems to be necessary to improve the efficacy of BNCT.
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Va U EEHAWTEA L, BA 6RFHEZIZ 5 /2O UV OLRE (365 nm,1.6 mW/em?) Z 1T
ST t%. 42 %I a0 B Oy &Egi’é{ﬁuﬂz%:ﬁb\ EGFP Oag iR i 2 54 L 72,

[R5 R & B 2] doeg O SCmotillE o M Y N
#i, EGFP HOROEN AR TH 2 L a8 o5 A;SL" Q}Z&QEO 3
Hisk 7z, L L .PXA-ORN % 27.5~110nM Hzﬂ S
DL FEHRIPE CREAM L7255, UV LR o ““‘*"
FAE 375 &, BGFP O3 IEER |58 ;“j,f *S» SR é( ’“(L" &:
WSERRN T LS Bk Ao T, Zh <§ .
SRR, AEOBARMETIE oo TEIOT e
PXA-ORN ® HeLa A~ A%)R 1A% g E‘o?m b 03 o
WIERFEBENT, LmRtoT, AL xas T A N,
O AT O REN S D EEXBND,  F igure Mechanism of the cross—linklng reaction of
. PXA-ORNs

1. Kobori, et al. Bioorg. Med. Chem., 2012, 20, 5071-5076.
2. A.Kobori, et al. Bioorg. Med. Chem. Lett., 2013, 23, 5825-5828 .
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