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DOALESIFIZET 219 (FllE, SeHER) 1,
TABHERRIZI T 2 EEES T 7 a—F (Bik
169) ICBT 57 — & X—AMEH & ZITHEER
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iToT0, F£0, ﬂuﬁ'zm@&f% visual analogue
scale (VAS) TaEAfli L 7=,
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s By E, 2013.10.30

IS IS



cooooooooooooboboooooo2o14

fEsk% - MHEERTE - ERIBERITE - £MERITED
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WL RSN 2 T, SRz KA YA A
VEEAEASNDREREF LT, £, TH, ~LoR
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Bat Uiz,
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) 1TV, 24 IR RPN 2 B Te K2 & (o
5mm) 3 KOs ZERE L, AEfk > RNA %
., cDNA # &k L, SV A bAoA (F1IT
Wiz PCR 77 A ~—%/"7) B ORHEE
ZE ) PCR ICTHF LT, %@ﬁ%%\ F ]
WX 1) EREERICHEHETE (X 2) I2B8 VT,
g IL1 B DEAFBENRD N, oL
MNE, RFPLTET TRBHEIZE->TH, B
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Gene Primer sequence Product Size(bp)
IL-1a  Sense 5~ ATG GCC AAA GTT CCT GAC TTG TTT -3

Antisense 5 - CCT TCA GCA ACA CGG GCT GGT C -3 625
IL-18  Sense 5~ ATG GCA ACT GTT CCT GAA CTC ACC T -3

Antisense 5 - CAG GAC AGG TAT AGA TTC TTT CCT TT -3 563
TNF Sense 5~ ATG AGC ACA GAA AGC ATG ATC CGC -3

Antisense 5 - CCA AAG TAG ACC TGC CCG GAC TC -3 692
IL-5 FORWARD ~ 5' - CAG AGT CAT GAG AAG GAT GC -3

REVERSE 5’ - ACT CTT GCA GGT AAT CCA GG -3 368
IL-13  FORWARD 5 -GGG TGA CTG CAG TCC TGG CT -3

REVERSE 5’ - GCT GGA GAC CGT AGT GGG -3 299
IL-22  FORWARD 5 - CAT GCA GGA GGT GGT ACC TT -3

REVERSE 5’ - AGC TTC TTC TCG CTC AGA CG -3 212
B -actin Sense 5'- GTG GGC CGC TCT AGG CAC CAA -3

Antisense 5 - CTC TTT GAT GTC ACG CAC GAT TTC -3 540

K1 HERALEPRTTA~v—

Skin Spleen
Control Moxibustion Control Moxibustion

Cycles x25 x30 x25 x30 x25 x30 x25 x30

x25 x30 x25 x30 x25 x30 x25 x30

IL-1a
IL-18
TNF-«
B -actin

K1 RAEBEOYA P HA > mRNAFEHE~DFE : 58

FsDA) | RAPLRET R & &AL (0.5mg ¥ X5, &
S HASERAL) . AR N=2, HB% 24h [ RRG & IR A £ R
LY+ F 4> mRNA % RT-PCR ¥ (25, 30cycles) THAME
L7,

1 2 1 2

(N}
N
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Control Acupuncture Control Acupuncture

Cycles %25 x30 %25 x30 %25 x30 x25 X30 %25 x30 x25 x30 x25 x30 Xx25 x30

IL-1a
IL-18

TNF-«

(N}
(N}
N
~

B -actin

X2 SR OYA F A mRNA RBBHB~DEE : 40
(PR O A) | SRR H A & Bl (0.18 X 39mm, T 5
10min, /& = BAISENAL), A FE N=2, filJt% 24h (252 )6 & L
I %420 L4 A k%1 > mRNA % RT-PCR ¥ (25, 30cycles)
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HEWTIT LR L, @R TIEREEMET L,
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w22 THo o) TRV [y NEEL
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JE DIRBZ IRIG~DO —FF 2 BRI L D5 b D
LEZLND, LinL, AHOBIEONER OME
K7 27 —VBIEMEESC POMS OfERENHIX, I
BARAE ThoT- VR, VT 78— a %)
RITRR Sz, /MAGIE, RS M B
LU, BTEDHET &2 O%AET X G AR
METFT2 9L _RTEBY MAK 105 EZN
DI DO BALDORERN A B OFETH 5,
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DI ET(2011) : Ja~ v —T %0 AN 2l
W2k B VT B—a VR, Ak 23 AEE 2R SENF
FEHAE 169-173.

2) MR- (2012) : PRIBZNF 2 W45 U 72 ia B, SRk
24 R RE SRS E, 51-55
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HEHARES  MARLE (REERFZN) . BAKE (REERFH)

[1ZC»I] EERF BV TR EE I TRl S
ZHIEE AL OTEENV BN (SMUAP) % [RIE T 5 FiE
EPRETDHZEERPEOHBMET 5. FexdE
FEFICB IS SMUAP ZRET 5 FEE LT, &
X OREMBEEEAT D HELREL X
ARBFZETIE, EBHZ & H 720 SMUAP O A
TN T HHEATHLRIETED X ) IT,
SMUAP O KIE% 135 F ¥ */VICER LTz
FIEEEZIRE L. EHE & LI Ef AL O

SMUAP 8233 5 Z L R L= DO THET 5.

[ 5] 2 kg DED ZHVY, £ 5 deg/sec DEEH
FEECHBEIEIAEZ 0 D 75 deg F T S+,
W BAR IR O R m A K A Rk LTz, R
WZIXEBR ORI+t 21T, EBRoFEFIC
st U CRIEZ&72. FHANZIE 8 T v r /L B s
D= NVTF v XV EEEMEFH, 727 (Gain
=80 dB, HPF =43 Hz , LPH = 2.8 kHz) #* /i
WCESE#EL, 7Y v 7B % 10 kHz
ICRRTE L TAD EB#AEI T, B ETHXMED
[FIEIX, 3 sec DEXE TIRIE LI-#HE DR %2
—ODIHEBETHZ LI Lo TUT-o 7=, AREICE
W, Al OEB AL THIVTIRIE ) e b K& W
F ¥ RVTIHRRT1IT v X LE LN &
a7 T A ETOSEME LTZ. SMUAP 0¥
EFHE CIHEEOMME 80%LL EE Lz, HEIX R
TITH IZRIERB R 2 FEAT DL, 2 DDIRE
FERNERD 15 BOXMERITT5Z L2k b
1Tr-o7-.
[FER] sk L-FRmEinEREX 1IR3, Bi%
L7=FiEZ O TN 24T, 9 [EOEB LD
IHEh 2 MEsE U7=. M1 L 9 {ERk L 7= MUAP
Train %[ 21277%7. 12 H ® Motor Unit(MU1)
DS E W0 22.52 Hz, = #EFH 7213 11.35 Hz,
Th-olz. MU2 OV E WX 20.86 Hz, 157
7% 1% 10.90 Hz Th - 7-. MU3 D1y JE M
1% 11.39 Hz, #E#E(F41% 8.90 Hz Th »7=. MU4
OB E B H0E 11.02 Hz, HE#ERZE1T 12.35 Hz
Tholo. ZTHDHDOFRERIT T E COEIFHIA
REIL—FHTIHEDOTHT=.
BHEWELEEE L TS MUL IZ2oWT, &
X MBS 21T~ 727 7 L— & X 31T
4. (@) DEIXREIE 8.5~6.5 sec, (b)IE 8.0~11.0
sec, ()1 14~17 sec, (A1 21.5~24.5 sec TH 5.
IO DOFEERENS, SMUAP Ok b IEE N K& W
F ¥ LN CH8 725 CH5 1272 8D B I E) L T
WD ZENFERTE D, £, IMEEihd 2 EE)
WX VIEENENMOBEEN D LT HORkELL 2o T
WDHZ EERMRE L. ZoZ 2%, MaidhE#Ric
X0 RMmEMRE AHPRHERE L ORBENELT 55
HlIZBWTH—E#HAMN O SMUAP DORIENT
ZTCNDZEERETHHLDTHS.

cHt r— S RS Wttt o

cHz |

CH3

CH4

cHa - - ey | 1MV
L 1 .t . 1 A 1 I L LMY L L .}

L L |
12 16 20 24
Time [sec]

M1 SR E

10 80
‘g [0 I 60 3,
- (LTS il 5
§ 5 \ IHIIHIIHII“‘HIHmII:“\”m\I‘ 1% g
2
171 A0 20 8
|1 000 NN 5}
0 At MR L)y
0 5 10 15 20
Time [s]
2 MUAP Train
(a) (b) (c) (d)
CHl ——— Pt
CH2
CH3 _
CH4 s Sl i are
CH5 —_—
CH6 e o i et i
CH7 _—
CH8 rareralir— o i irararre) | erar—— "'"__|0.5 mV
1 ms

X3 MUlOTF 7L —|

[fiam] R L FEZ A, M dESRF 5
W C R BRI B0 1T D B — ) LA S B
BNDOFEEZIToT=. AWFEICEY, BELELTF
EOR MM TR ST,

AWFIED —FRIX, SCER R B 00 58 A Bh 4
(26350678) DB 2= T i-Z L AL, ZZIC
WEAERLET.



fEER %A - ERELE ﬁ@#ﬁ:ﬁ_l
FEESR  FE
HEAEESR . KTEF. @H E.

BB E 2 I A CHER SN D LK S0
BROFEHT

[IzUoiz] #vF o7 & KiIns EEiIchns
RIRIENERE CAEHE SR TS Z &, 7,
fFIZ K > TET DX WERIZ, 2 ET
Z DRERED L < 43D o TR o T BB D iz 75
#KE (C tactile : CT #i#E) ORGP RES LT
Wb, Xk ETOLDME INAELD E SRS
Ha2E2, 2 HEOMISORLRL 77V LE b
DFREANT, HIEIC—EDOHRE CHgE 5 2
ToBRITAE U D RS DWW TR 2R T 24T - 72,
(5] EBRICIT ot 25 44 v, Al
faE BT O K2 G2k L. Locken O 2M#EM L7=
HLOLEPOFR, %2 Okl 7> &
KB DM DT SN T T2 (BT v fill = il
NAYR) BEOE hOFE ORE) #HNT,
2 FHOMEE (230mm/sec & 46mm/sec) & Jif]
(O & RODE) 12k D 12 RO % 3
PRELT HDITMA T, BRERFIE U 7o
RELDHEIS, BLXRKF o7 D VAS
TiMli s W7, 72, %
AL DREEIZ DWW TIT A BB 2 i S 7,
(R AR DOZ SN\ T T 0 K BRI —
FEmWVHECLOHE S 24T 2 & OB TR
DMEICAT O FE A L0 DRI VSR A AT D Z &
ZNERFIZS T <o &AL T VI L, F
72% < OWREPHF LW E LTRZITIED T
ZEBHLMMTI T, —H, B FOFRRIC
F IOt L S 2R LIt nwe &#%Eﬁ&@
-7,
[(B52] G Offli CcA T 2 LHE SIZB LT
MR 770NV ERTHY . FHROfk
FIPL T I VERRE 2R U S/ 51201%, £ OBEE
TR SELZLNAWRTHDL 2 ERET D
HLDTHHT=,

(visual analogue scale)|Z

iz [FR] REERFE
NIEEES

TV DEEICK DD EESDEL

VAS

n=200
P<0.01

X1 #7773, 773, FROFEDH B,
L7 T UM ORRI D L S A B E D

77,

B EE-AEEDENILLIEE
BLI5Y EL5MNTFY Fi&
: .
EREr fia %aag
me Daemm "o *PO0S
M 2 77 THERLEOMEITHET 5 L&
WIS D S ICH AR BTz,

YL EOFERIZ, WOBIKTHWO D FRRIZED
I BT, DX S EE T B2 ORISR
HDO—EHEHLNZ LIS DOTHY | WOKT
BOBREEZ2D ECHMRMANS ST,

R SUR R
" RKTFTEF: EEICEZ-MABTERINDILMH
FEDBHRIEEM. ELFmSC, 2014
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BMERBNMUIBA -2 — O ERAZ =1 —O VOARBE S VT Z ERARHIC

g BRIt %
FEEL  FHENE
HEMERES : AS XA

[EMI] BAROIIREIZE W T, SO HALL
MY REICHEE T D BRSO R dk b s <
PNTEY, —EOHWERIFEEHETND, Ll
M Bz 86k oD A PRS2 72 TR MRS D W T 0 FE IR ST 1T
b T, EAME TR, ZHORBIARIPLIC
xFUCHESRD K 9 7o il 72 380 2 > v LB
ET AN ThIL TV 5, & 2 CTARMZET
V. BRI OARE R D —> T & D AR Ml E AR
1% (ventral posterolateral nucleus ; VPL) =
a—a b BIERONERBICEGTHEE 2
LTV D W R 2R T 5 I 444%  (Nucleus
accumbens ; NAce) == —ua > O LB L O*F
DT Z B RITHRT D BOEE TR 00 72 P Rz 86
FFL O A BREEROTE M 72 & NS 7 7 B AR 2 8k D
FERRBRIC B T 2 A HMEIC S W THREF L TV 5,

[ 53] WFZEicizy L2 VLD SD 25 & b
R U7 (n=11), WREREE . BN E E 253 (2 [E
ELT, HEEO—HERVRER S Z I - X
AT N—%FHE LT H T AEMNERmZ
T, BAFFEAK, RAEMBORM A FEEEIC VPL B L O
NAce OB —=o—n 2 & Hfastanskic CEH
Lz, GO FREICEIGT DIREZRME=
a—a EEEL, ZRBFICHER O 4%y
7 A SRR 0.6mm, [EAL 0.2mm) ZHALLFL. %%
FOR R ERIIL 24T > 7B D = = — v ViR E) & 8]
LT, 2. 77 BARBE LT, HEBOBE
Y B2 — 720 2 AR U, TRIRR I P
ATV, =a—arOiF#HE2EEL7-, =a—n
VELERELIX, BEICL D — T BTV, B

R T 4, FRRDMBRIIC AR L~ U TR E E % L,

M DGR FEA 2 AFRL L CIRIAE L7z,

[FE5R 1A mIEEk L= VPL = = — 1 > 37 4 (3 J5)
TT_RTHEREAEZALTRY ., BENEEZR
(NS) ==a—w 2y 2 fil, JAfEENE (WDR) ==
—2 W2 B, BRI SR LR o T2 b s
33 (7= o7z, S DA THH B Sz LT
B M2 B s L7277 & R B < I M R B
FIE RIS Lir otz (K1), £7-, idéklL7-
NAcc ==a—m % 63 f5l(8 L) T, ZNHH T
THREAEZH LT\, 63 6]H, FFRMNRES
K (NS) ==2—a W76, BRI S LR
Mo T2 H O 56 T, JAfEENE (WR) =2 —n&
NIFERTCE R o7, NAce = o2 — 12 VO R
IIEEHOLOMELEALET, FEFOHLDON |1
Bl -7, =D 5B M GRS L CHZEM:IC
FOS LT D08 4 51T, SIS L7z b D73
3HITEoTz, 7T ERBHIRIKE LT =2 —n
NI o Tz, (K 2)

[2£22)VPL =2 —2 B LW NAce == —1 UM
M R SR v Bie U= = &k, MO X o

BEH XZF. (MER Fiz)

PRI 75 SRR S Z B D IR &[RRI, R
PR, HPAR AR R A BLAE X CHIRIR DR & 3
BEE LRSI N, 2, 77 BARH
R A FRROFEIEVEDRNH SN o722 &b,
i R AR B ~ D D 4 PED VR ST,
ST, S OICEEESCHEEATE 2 & TRk 1F
MICKE LS HETAWMOEMD =2 —1 2, H
FESRIIZ%E U TS T 2 D&t L, Ik 72 8k
FgOLDHE SICoWTERLTWEZNWEE
ZTW5B,

AR R EVFRIHH
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I I |1 ‘ e
A
! il LR i |
1 | i

1. VPL O WDR —a—0O> B2 [ 541

ABIEVPL ®ONS =a—n B HA2 7L, Clt
SZRBERT (BYOSLET)

SR Ofh, FERIIIROSE T, BT R T
B VRIS LT (A) o R~ M R 88001 1
BLEVED RN E R U=, 77 2R M 8 Cld M 2
A E L BUSIE L2572 (B) o

BRERE BREBEVF

AREM

EREAEEAY  HRETSLARRENN
B e T T D
58S
] _"'--E_‘\___ = /_-." igﬁ
C I P
P \___-\..\%’

B 2. NAcc D NS —a1—Ay HE K H

A,B X NAcc O NS —a—ua  BEKREAZRL, C
I BT 2R3 (B OSLES) .

AR A~Ofh, ERIPIII ST, BT
T CHLEE M SR LT (A) o AR JE~D [ Bz aof]
WU PED RS E /R U, 77 'R M B 8Tl
SR U772 (B) .




fEER%  ARRIGETZE L £ =T

FEER AOEBEFHHE

(FrE)] EREAFEE 4HEBFa2 -y +

HEMRESR - AOKR, SHER, MEEE., FHMox%, AEE, X5THA

[BEM]  BEREZIIERE A e NlGER B ORE R
I LTHEI TOD LS TW5D, ORI
R T BV 2 DT WF2EIC K 0 BEERIICH & 5
SN THEY, EKE—B RS & LTS
LT 2% (Sato A, Neurosci Behav Physiol
1997), ZORME—BEMRKNZ S LI, 2
FTICHH A T4 B EES DAFE 7 L —7 T,
AL B EECH PEHBE DB RE A MRFET D &
E BT, BIUTKT B 2 ZHI(ST-36, HIfEHEHH)
ORI OB A FRFT L CTE o, —# O
RIS KD FREOERBEF 230 52> T
Do AL, B ZH IO PRI ARME R
AU X, FOBEMIEROINHREE 22 5 NIk
AR 2 A L CH RIS B 2 B S,
HiEi b L OFEH AR ES T Vot b
D TH 5 (Iwa M, Auton Neurosci 2007, Imai K,
Auton Neurosci 2008), F7-. & = HIX~HHER
FPA2ITH Z LIk > TH HEEHRENMEHET D
e EW I L Tk Y (Taniguchi H,
Gastroenterology 2012) . 41 ARG AHRE D
BLZE1C X 2 RAE D H B AR R B 1 0 A4
Loz eEnbholc, &HIZ, AMNVATAELL
HIEE R 2 E S B A~ L ET
XHZENOEIRICEI L2 BRERT 5 Z &
NTETWS (Imai K, Am J Chin Med 2009.
Taniguchi H, Medical Acupuncture 2012), L 7»»
L. ZOBMEDRIGIT & 0 SARIGHE DRI 4
THHATE TS LITFE AR, EAUTERIRHE
RBEBRMNICEDILTND Z & TH DD, WAIRE
WX VEREDOENFOEND LN ZETHD,

ARBECHFZE TlE, SRARTRIFIC L D IR E 2 LDk
FafTsZ t2AME L, KEITRFEZX
KLCEEOBIER) TR 2, £ OESE)) 2 B O Him
BRI AZITY 2 & TERIbE LT NITHONT
REt L7z,

[5iE) wh9Eix, HEPE SD %27 v b (6 Hili) %
R & Uiz, 7ok, REBRITIINREREERE K FH)
%?@?ﬁ%é%@%ﬁ@%%ﬂi 1To7 ORFEET -
25-5),

H E#) o #l F (L. strain gauge force
transducer (STG) % H\ . 17572, STG %I,
ANy RV E X — VT (50 mg/kg 1.p) THH
L., OFAT—2% BRI T, 5
HEER 2 RET 5 HIETH D, AENTERAGIC
)P UCIATICER Y £+, "EEA BITE) FCHIE L
7oo WIEIZFAftE 3 B CHEEN EFICRS &
Wo LB EDOHEICIE, 4 HAMNBITo2, H
TEEN X ZEAGH & BRI TIIR & < ABEBERE S B
2%, Al BEBAIEEE T L2 ENLHEOR
REEZMERHI—EIZT H2RERH Y | wmEORE
L7223, 14805 18 FFO A HHERSE D
Fix Feeding (k% H\W\T7 v F&fAHE L, ZEEH
NOREZBIZHNT TOFEHZRE LT, 2B,
HIERERIE 18 B S 15 K& LT,

MoE 1) 7y NOREZEIFOR)SEHRT H12
DT, BT D NP RTEEICOT A —
EREVWHT, B FXoA X THEU D H oz MR
NI N THLAUDI D EHER LT,

F9E 2) WFE 1 TR L7-HiEB e LT, 2=
BA~DfFamERT (electro acupuncture :EA) 73
EOXHIHERT 20 %8 Lz, EA TIPS
% 10Hz. 1mA. 0.5ms & L. $ILEGHEH O =
TULVAZREMLLEZb0Z2 AV, BEOHRSE
ERBRICHAT L7, e ha—uE, Pt 4 H
HCT1REBEOHELZ, Fifitk 5 HEE 7THHT
EA Ofifr%, 8 H HIZIZHEE EA 72 L CHIE L
L7,

[#5Fds L ovs ]

WF7E 1) BARE O g FnER) L, &% (Feeding)
W2 KD —@PEOTRNGE 2R L2y, 228 & &
B CUUHE R 2 — N R E N EZRD T, £,
i A U holz (K1), £ XEEEE L2
B BEICHEODEERETIZB W T HOZ A M EE A
ELD, ZHUTHEOEREIPIC X 5 kAE- KEM
BEEENC LU, NO ki ans Z ik AT
Bo AN U ARFIZA U B 8RB O CHE S I
BT, RO TRNRK E SHTW5D, 3
RIFFEOWRE L EDOFEIE & LT/ MR A
WHNDDTITEBZMFT LN, 7 v Makwn
THFBIIMER CE o T2, T v M EPEHBEDHF
ZETIE, BRMOE NZEEY OGO RS ST
FBLTWALZLEHERLTWDZEND, Ty b
WCBWTHEII LA TWAITTTH D, 1t
T, HFEORIEICAIEIZE L TWRNI ERD
Mo T,

&
<—a
5

200 mv
10 mi

1. ZEfE & BRIICIT % B AEREE)

WA PR AR O v B (X, BRI LY 5
DNT RO B — 27 & IHEAR & EEENAR 253
DI 2 — o aR LT e (M2), B oA X
IZBWT, ZEERR WD 5 IERGH & S b 5814
Nd ., Zilx, Migrating Motor Complex
(MMOC) EMEEN DB TH H, MMC (X B

(Phase I) 7> 5/ & < AHLAIZ2ILHEFRH (Phase 11D |
FRVERE (Phase I % 60~90 4344 7 LT
BOBLAETLDEOTHY , ZEHERFZE N Rk
TOEERAEPEREE L SN TWD, MMC Dk
%, BEEMERE IECA~Y anxs Z—'r U EHoOH
FEEBART 2 L DG H Y . EHIHIIZ MMC %
HALIELZENEETHD, 7y MIBNTH
MMC #ROBIRNAEL D L SITHY . FR/ILHE



FH1X Phase I1I-like contraction (P-III) & FEIE#U
TV, Zo PIIIE, =A% MIHMRETE
TRk TEZ A2 b, 7y NEEEEDREIE L
LCTHEHEEZ S,

1 min 2min

2. ZERE o> 1 Y R EERE )

Fo, BREMITITERIC X HWHE 3 2 1UE /4
— &L, EOBITEEFEHEI Lo, Fifind
ZHED e N — v &R LT, 61T, ff0E
WE 73T (sham feeding) 721 THE S 721X
Madg a7z (X 3), HEEERORVIHEIL,
Bl %@@@%U{%ﬁ% FOAT D, k- HiE
PR S GO BE N AR D S5, B AR DN & D2k
EMRIE R EOBENRIEE L 72D . sham
feeding 1. _EAZHHXD %@&k%ﬁf’ﬁﬂ_b P L
DIRELRVELEEZ N, ZEEM. Sham
feeding ], BHWIZIEL L THEROKRE
P, BRI X D WESEE IR X TV ﬂ”b Y
EBZTND, B, ZbORINER—ERT
14 AfFRLERCTE D 2 L 2R L TV D,

Sham feeding

. BRI OB AR E )

WHIE 2) BFSE 1 & [RIERICEAPT AT IC B8V T, %8
FEHAIHE . sham feeding FF D I ﬁ@‘ﬁ}q@ﬂlﬁﬁ
Aidk T 5 L AR L (X 4-a), 2=
B~ EA #1772, ZOfER, EA LHIJ@T v
X720V, BiAZR BN EA $#£0 P-IIT & LhEk L
TEATOPININLHELTWAEZ EE2RBD= (K
4b), ZTOZ L, WBEORE LIFEERC, AP
HAEMREHIZLD ﬁi%*qafjx:L'L‘E&%@éﬁ
Folickv ALt EZOND, £LT,

oo0oobooboobuobobobooobogzol4

Fifft% 7 H HICHE EA ST\ (T—4 72 1),
ZTOERICHEHESHEZTCE LA, BEA i
MAEIT> TWVRVWDIZHED 5, %ﬁ%4aa
&b U TV ZE IR 2 80 7 (X 4-¢), =
D Eix, EA B X AR B RS %
MRS Z & THERICMOENDREEZ T % L
b LRI D, &KL O EA RIBKIC

HOMN EARPLTILE L PIITICK D %0)753
FEACHET L WL BER D D,

2. BRMORSIZEE i 5 /84—
oLz (K 4-a), Lz’))biﬁﬁi‘& EA Jli& D5
A% LD ﬁﬁfﬁ S5 FND) %@@Jﬂlﬂﬁ%ﬁf@“
KEIZ o7z, @fﬁ%& X B AR E
HTH DN, M5 NDEKEROAH f%ﬁ\éb%f)
Aal B bz 7272 02> 72 sham feeding #iD
BHEH)NZ — 50T, SORHIMFAVBHET
H5,

Qw
10 min
b) snamfeamg Fssimg
“J LMW‘“MWJ“‘ U L ” i 'LLV " v
at ST
10 min

X 4. AR X 2 HET A~ D
a) Fiit4 HE
b) Filitk 5 H H
¢ Filitt 8 HH

[#538] A RIOMETIL, BRIBENNE S ES
ELERELZNEIDITHONT HIER 25K
L0, &%ﬁék®mﬁmébfw&wo
LU s, EA JfEOEHIZHBNTH EA ©
WA MERT L LN TE T, R B AR
O SO HEAE RN R AT DO BN & 5 D, Ji
B AV IRT Z LD MeEr0REEIIC

BRDZBH DD, TN D BRET L TV E 720,



FeEk % - AR E

FEERL - &E 27 [FE] FEFa=-v b+

HRARESR - PMEFLAB. LLH

WAL 26 AFEE LD | AIRBEREMENTEE O 2 8T
TR ERNfRATEE & U CEM 2 BtA Lz, AFE=E
ITEF O EIELBARB IR CHER STV D
FESK L OB DM R & 72 DIRBANA F~— T —
DORTR ., EIILOBIFIZ RO 72 W KR H sk
EHAL S — NMeEMOBRE, B L UOBHFREML D%
PR OEESR - BIRAZ B E L TW5, AR
% TS O EHIEICEITT D70 DO

PRI SN TWRNT D, ERE 27 FEM
O OARKIEZ AT THFIEE OFER &21T - 72,

BUEETIZ, 7/ LEATIC X 0 JRRERIE I B 5
ﬁ‘%’)LfE?/ﬁﬁ B4+ 5707 FBHRE
HFEIZ X VAT CWD, ZO5F ) AENTETIE
EHEO - RBIEDMITIIAIEETH LN, EDE
WAEECHER O EMIEENZME > BAEOESRM., B
F ORI N C OB REMRAT 72 & DR FHI R 5
TN, ZDO—FHF T RANT ) AR OHF L
VWV ﬂ%ﬂnétf%é%mmiﬁﬁﬁaﬁi
FLHPRREICH DM R I L TV DT
SEAE % fFHELTH %ﬁﬂm?éﬁ7n7ﬁ~
L FRAFE DSBS ST, RO BRI, ok
:ﬁﬁ?477vyy?w$”m%£kw5%
LWEFSEA SN & %@@ﬁ SN
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(multicopy suppressors) % 73 BfE L 7=, (Fig.1)

Scheme of the multicopy suppressor screening
- RO E—NEEGFHEIBEDOAE -
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Factor X Factor X
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Transfection by Electroporation Cell proliferation and

colony formation

=& _o
%%I

pim1ts Faclorv
=> Factor Y
FactorY _Factor Y
Multicopy Factor Y
suppresses pim1's defect

cDNA vector recovered
and analyzed

Fig.1 Permissive temperature
(26°C) Shift up

SEI 2D OB 1 &2 S HIZESIRE L T
*Ebfu.o (Fng)

I'mml \b. Omulsnts 4condiions A:37°C library-1 Total 2492 clones
B:36°C library-1 pim1 containing 131

€:37°C library-3

D:36°C library-3 spi1 containing 206

Shift up to restrictive temp.

colony pick up

to
pim1 or spit 1511
total 1848

Notdetermind 453
‘sequencing error 50

other clones 141

classification by colony size (Large / Medium / Small)

plasmid from selected clones
shutteled Into E. coll

colony PCR selection from E. coli (exclude pim1 & spi1)

‘sequencing of other clones majors
group #1 29 clones from 5 alleles
group#2  4clones from 2 alleles

homology search

o foitinven group #3 4 clones from 1 alleles
Scheme of the Pim1(S.pombe group #4 23 clones from5 alleles
RanGEF) temp. sensitive mutation group #5 42clones from 5 alleles
suppressor gene screening. group #6 7 clones from 4 alleles
minors
Fig.2 29 groups 32 clones

(less than 4 hits in the screenlng)_
YRR EICIB W TIE, AR DNA H 50T
FERE X 0 [EIIY U 72 KB O W extract F TAMH
KTWD TAEE T Z 225845 L. Hillk DNA
KL~ N (GFX, pharmacia) C i ffl £ DNA % f
L. Bigdye terminator £ CHILDH, =X / —/b
W, (8T H D WITEREE DT RO —
7o —%FH L CTBSIRE LT,

Z DORERINETEYE D58\ Groupl & 151 % NCBI
(Nat. Cent. Bio. Inf. NIH)DESIEHT > 7 b % Fu
THIRMHT « EF— 7T T o7 2 AN T &
64.5kDa DX /X7 Fha—RLTEY, A7V
7 ATFZEAT D PRussell 6 3R {LA B L R RNE &
NRIZE L LT esxl 4 L TW 5,
(M.A.Rodriguez-Gabriel et.a. EMBO. J.2003)

Csx1 (FPUEREEE T K 1 atfl @O mRNA IZH5H
L.Z® mRNA ZZET 52 LIk VbR b
U ABE Y R ERE OGS 2T 5D, csxl D
Z ORI 1 AS RNA IZHEEGET—7 - RRM 8
& 35675 RNA fEE X "V EThbd, &
72 CRIANCIZ ERICHZ D Serg A &N %<

Hlfa =y k

fit D K5 E D &
(Fig.3)

‘ Deduced amino acids seq. of csx1 and the structural characteristics. ‘

BAn F ST R R 2 R0,

RAM1

ARG QIR VS ROPEY ST VGO
RRM2

ARM3

LNLAGRLEPASYSTFNCTOQYLQPSLALSRDS.

. Coding 632 amino acids, MW=67.9kDa. T — 5
. N-terminal portion has strong homology to - - ]

many RNA binding proteins.

~

w

. Sequences of each RRM motif and their
configuration are not critical for determine the RNAs that bind to csx1.

. Csx1 reported as the gene for survival of oxidative stress.

. Csx1 binds to mRNA of transcription factor atf1* and controls its
turnover, thus resulting in changing global patterns of gene
expression in response to oxidative stress.

. Cytosolic protein. (May shuttle between cytosol and nucleus [ EMBO.
J. 2003. P. Russell. et. al. Scripps Res. Inst. USA ]

. C-terminal portion has no significant homology to other genes.

. C-terminal portion (365-632) is highly Ser-rich (20%).

. Ser-rich domain is a potent phosphorylation sites that interact with
SUMO-1 or Ubiquitin.

[ Novel characteristics pointed out in this research ]

F D7 Ran 72 H NI mTOR 4y F-#E & F D JEN
SFREL DS, FOESE TIRTR Tl B
FEL7-.

ZTOFER, FEBEOT X JBREFHATI OBEIC
Ser S [-S-X-S-1& N 9 EFI & RN LT,
(Fig.4)

Ser rich domain in Csx1 C-terminal portion.
= Csx1DCKRIGBICFET H[-S-X-S-]EF—7 -

1366 1420
AWGHNTLPVSALSQSQSQVSDEGFDRTLSANQIFGMNQSVIGANSGSSNSSGSSLK—
18 -

EES

©ceN o

Fig.3

SV

- SAPVSPRTAAAQSLLPNSWSS INGMNSVNFSTISPPPLSRSASI SPTLSGSGSG—
—L‘I‘PLSSHFPSAATGLVGGQVY PQSSVLQSSKINGSAKVQP SVKLPEWLQPFSGN! N-
1531 1585

- HNSFA'.I.‘QDLL’.I.‘RVS SLKLVDDEQPASLNGSAFQARAS RPWNLGRERQS SLIDLRH-
—ELEQNENGLEKSGFGLNLRGRLPPRSYSTFNCTGQYLQPSLRLSRDS

S-X-S-X-S, SSS motif: Stepping Stone of Ser motif (in this research)
S-X-S motif: Sumo-1, Ubiquitin ( non-covalent) binding motif

Type Il TGF-BR protein kinase target sequence.
SS, tandem Ser: function unknown.

Z OB BN E T — T BRI TE LT,
FHFED Ser/Thr ¥ —EDOER = & P2
BeHITH 2RV, Ln Li&@ [ -S-X-S-]I& Ubiquitin
X SUMO-1 DI PHERE S MHEAERIELS] (J.Song
et.a.PNAS 2004) “CES?)%) k %72 smad2/3 (28
WTCIHEITGF B ZH/RIC L D U VB L OFEREC S
T dh 52 & #HmE N T WD,
(K.H.Wrington.et.al.Cell Res.2009)

> T esxl L mTOR X° RagGTPase L EEAH A
YERT 2R Tix72 <. Ran (T X 2 EEEN S s
L mRNA OEABATICY 7 L\ R B[R] - D
mRNA DA S & EDORERICTFEGTH &
T, iR E - B iﬂﬁﬁ‘é HDOH LRI E
FEORBLZFRETT 2 et VR S -, A %I1T
csx 1 ~OfEEEAER D58 - FE. J/ﬁ&ﬂﬁ
%aﬁmM@W%®@ﬁ\ﬁAMM@ﬁ£ﬁ%
BET XX Th b L OffmmicE -7, (Fig.5)



\ New hypothesis expected by this research. \
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1) Yamazaki H, Kojima N, Kato K, Hirose E,
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Roppongi RT, Koibuchi N, Sekino Y, Mori N,
Shirao T. Spikar, a novel drebrin-binding
protein, regulates the formation and stabilization
of dendritic spines.
J.Neurochem.,128(4):507-522,2014.
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