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BAE EERRUAETI/BRORHEEE
VIFEROEES |

F—# ELBHIC

EFXIIEYOETILADFERZRTHY, ThIFTE
ICHERIESE R TH LM LR T VEZTA 4O
AARE, EOHDT I/ BEADRILIZDOWTE {DIfFE
DTN TES, WEAFRT Yy EZTAH 2T, Mg
BEiZH B b7 AR—F — T AICIY A
N5, BN CTHEERA A 2. BB TEENR) (2o
THAFERA 4+ RSN, SHICHHEERTEENIR)
WKESTTVESTAXVICRTTENS, TYEZTAF
“Nd IVEIEREER (GS) 124, FvFIVERIC
TIFELLTHMERT VIV BEREN, ZFUF3
VB AFNIT VEZTAAVHEROTIFED, 7
NVTIVERAREE (GOGAT) 124 2- XV 7y
VEBICERL 25 FOX VIV BRERENS (LS
2001)0 ZDEIZLTINIIVHEERENBTIVYI
YBOTIVENSILIEBTAZLTHOTI VEEE
BEh, BBRE, BLACETOEREZILEWDLE
AERICHHSN S (B 1999) ZEEHLRIIR-oT W
B

THEPDT I ERD, WWEBTOESLLLI2HIZIE,
ERBEFOL ICHEEL B L THEDEMNICEY AT
., RSN UENDHD, E=EOHKE. 7I/BIL
FOBBEICLVEWAT I T2EEIIRLY, EERE
BEFEULOEFTERTTI/ BREFTRHETLATI/
BEYHLZLDPHLPE o, ZOERELT, T3/
BOBHEICLVBINENRLD Z 2, WIEOAH#HE
BOMHEENFEZONLED, T3/ BRI ELH
B AHREIZIZEA LV Mori b (1979) 12, N
HAFEWAEWLL, EFXBETATI/BLLTT
VE=Y, BETHTI/BELTLRT YV EMY L,
W EORBHAROBEBVERFTLTWAEY, AFET
AW 3BT, TAF= Vit EREEEINE
RN EAL TN, N HLAFEINRH '
NhrbLEZbNA,

/o, ENELDTI VEBIIEBERINESN DL Z LAY

LN oTWAD, BNEN-TIVBRESEDOHY -

FEATEDLHISH L. FIHSATWLOMITI/ B
FEFRIBELTEZEEZIITEERFENRETHS, W
BRAA L RT VESTAF VY EEROEFEHRETLHE
AAAROMEIRE kLS 1972) shTBh. 73/
BESESFEOFTMLEREERLIRTRERLIZENTH
=Y (V-

EbIT, TI/RRIE, BEERBEES IV —%
EoTHRERFMLER L FAILL 25 FTH Y, WILSh
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727 BORBHIEDEATT IO, BRESL
TTLL TIVBOTBILELATANF—LER
THILDHFETED, BERBFLLTOTIVBET VE
ZTAFOINLORBHE, 4. BERERE (L
JEEDEVR, AREEEORE#IIOLTEEEZLN
b

PEDIHIIERETIE, EL2D7I/7BILOTIGE
BEOEWERE L, BT/ BoRBeEER,
REOEMAMIIOVT, RERMEE#RTI /BEH
WZEBRR TV, S5, BIENITI /BERED
FREINEBOLNEIRANF—IIOWTHRE LA, R
LT3 /BRI, FEIS EFVEPoIINVIIY, T
=7 BIUEBZHELNN) Y EHW, BTV y
IVE, BEBEIBVTHEL-2ToMlY (14, 2
LF, FAX For 4, Fa)) TEBESEFRT
NEFIL, BINENTVE IV DHEROENTED
IHlREsh, SFFELLTHASNR TV A0 % T
$HIET, TI/BROAEFTRENROERDEHEAFIZD
BRHLEZONS,

B_H REZBEEO7I/BIEOWRIR

(1) B

MEETOERIZL), 527 /BOBEEICL-
T ARGHEPOEFTICEIAELENEL LT EHHES
Mlleolz, WPSHHYANSHATI  EA,
BORSLRDI2HICIE, ERESEEO L MBS
MLTHEEMICIY AT, RESNILEND S,
KRETIE, BR80T /8% 3 BB E TIRIT
S L EOFEROBA BRI EIIOWTHE 21T
kb, BRTATIEEIE, BSELY, ERRRE
BEIVEFVRESNINVIIL, T2, EBY
[RELAzE) > W)y, BIXUPTI=rORXFEEMERE
DD-TI=r &,

(2) HB&FE

HEFVEMEA & (Oryza sativa L. BARE) Bz,
TEFH o TMIA R L 72ZK%E D % REIREEE T b
NoaE 1% tritonX DREGHWT 15 5REHL, FLw
B EAIRTHRER 3 MR ELITo7z O
e, WEKCREZICHRFBIRTEZ2ETHRIFELZD
DZERIZHETEL, 28 TT3 HHERRLTEIFESE .
121 C. 20 ZOEMELEE L /- B R TR ZWERH
K B i 25 me% 50 mGEILEISEL. BFEETZE1E
L7z, ZOELE 4 REMABEREHE 772 MRy
A (60 mn X 60 mm X 100 mm) (ZAdL, REIDOTT >
MRy Z 2% EDORETHEL, EEKELZ. A



64

faBREERE Ly — RS

B2%

THREFHFICT, RE 28 T, HE 18/ B 6 BT
itk 6 BB L7z, 7 HEIL, SERSREUE RN
FC B 25 méiZ 14C- BRI AT (2T 2.5 kBg/mb)
TERLATROET I/ EEZHCT, BFREH 25,
100, 1000uM & 7% AL, WIERERE L.

“C-L- )v# 3> MCO (NH,) “CH,"CH,"CH (NH,) “*COOH

“C.L-795=> “CH,"“CH (NH,) “COOH
“C.L-+Y>r  MCH,OH"CH (NH,) “COOH
“C.L-»sy»  MCH ("CH, ,"CH (NH,) “COOH
“C.D-75=> M“CH,“CH (NH,) “COCH

EEE (REREBOHIZ305) C24BMEET
WA S0ul FRAL., WErFL—arhrssn
(MicroScint-40™, 7/$—F>x)v<w—) % 150ul Nk
IWBLT, mM7uFL—borFlL—Yarhyry

( 1450 MicroBeta Trilux, /S—F )V —) THEK
ROMCHFELT, KBRAIASDOT IV BORIERE
BHL72. 2B, RBUBRORBICL 2B REAIC
S RAEIL. KBHEOBERAEEROHEICLVBIEL
7zo F720 3, 12, 24 BFRIEICA R ADHE 2 FRELL . #b
T#%1 M CaCl, #{T 30 #3923 H¥EEE Lz, 1
A=T T TV—METEET74VA LT IP) (2ary
I L7z 3HMKEBEANTIY Y2 FLI2H, AF v+ —

| ©OL-Ser

(FLA-5000, E+EE 74 )V4) THEOFHAH L 2#{T-
7o BoN-EEEY. BN Y 7 (Image Gauge,
BLEE7/VA) 12XY, EMEOEZBAICBITLHE
BEEZHIEL, "C o LB LU TERIC BT 25
ErEHLT.

(3) HBRERLEE
A TI/BOBERHICEZBNEICOWVT

BHRFONC-TI/BORALELZR 5-2-1 12,
ELE7-) OWINEZ X 5-2-2 IZR L7z,
KBFEDT IV ERIBREIIWTILOEHEDTI /EETHHE
ALTBY., FRYC-7I/BomNRIZEEIZLST
—ELLD, BRBENFENILC-TIBOR
VEIIEh o7z,

4 RHBOBINEIL, SRBEEIZLILT L-Fvy
o Pl = R P T PS8 e ) R Ty e ey o T
720 B=BOKEDIS, EFRTFLTI/BELTIVSY
3N LTI EBEERHEETLETI/BELTEY
W) D-To=RMRALEM, )2kt &£
BYBRECHSLTI/BR(INVIIL L-TI=Y) @
WA, B2 HETA7I/EBE (N A D-T5=)
BRI ARE S 1Y (WA

a4 18

100 100 mg 100
.55 X g AL-Val 'c§ g - LR AL 8 a B
w0 | OL—Gln o | R 80 | 8
q ] X g OL-Ala g ®
Ba | XD-Ala | g g g
g ® !ag g ®| 0 2
#
E 40 % E 40 | 3 E 40 -
20 | 9 o 20 20 -
25uM 8 100uM 1000pM
0 i L L 1 i 1] E 0 n —
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
M (h B (h) BEM (h)
X 5-2-1 AFXEVICREZTI/BBHE 3 BREORETRINSLLEOBREPOTI/ BOEFSE
(AARARE A 100 £ 3)
80 g 60
25uM o D el | ooum g 1000uM o
50 8 O |oL-Gin | ° 50
2] ] 8 °
SA g a5 8 | 8 a3 o
[=] .& [=] | g
31'21' 30 g a % X Eﬁi ’ E .3 22 o o o
z sd % B 2 2 o g
& 20 o % &t i g X B 20 o o &
X
o
10 } X 2 asg 10 )QK g E A A b3
00 L L L s 1] S i . ) aé A Aul i . i
1] 5 10 15 20 25 1] 5 10 15 20 25 0 5 10 15 20 25
B (h) M B
R 5-2-2 RED7I/EHEHEE 3 BREOBE TIRINE €711 X 1hiEH) ORiR 8
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B #—RFZTHAT5771—1&

3. 12, 24 BRI ED A REP DA — VSV F
774 — &L, 24 RMBNBEDOF - 7T T 71 —15
PoRDIH LT S OMEEE % X 5-2-3 (BFKil
BE 26uM). [X5-2-4 (BFRIBEE 100uM), [ 5-2-5 (8
FIEBFEE 1000uM) ZiRL72. 24 BB MEfEIL, 2
FRE 25uM Tid, €Y N >>D-75=, L-
TI=y FNFIERD, 100uM T2 D-75 =2,
Y>>V SL-TS=, FWFI, 1000uM T
XX >R SD- TSy > NEI, L-TF5=
ol REMENEHTHROSEIEL, BED
%5, WTEHOBAEIETL, BRRLATI /B
2 EANOBATRAE o T Wiz,

C %

523~50DF— 5T F T 574 —18i%, “C TIE
AEL7-7 3V BROBINVEER RO A i ER “C o4
MR Td b, KPFHEHD 1C R ELHEWAEPIZELD A
ATENC LIZ LR HB L EZLNM, =+
TVF T TG T4 — 18 OROIEBEELRAER LTS
b BRARLHEEALFALTBOT, FLyIvRL-

D-Ala L-Ala L-GIn L-Val L - Ser

\.. |

L-Ala

T REOWINEDN LTI/ BOMEEI K&
WVIAREFE SN, S, TINERTI AT
Hah, BHICGMENT “C P HEmEN TSR
TWAHILPZEREHfEM SNz, WXL 7273 /B AT E
PIRBESIIUE, TIVEBELTIRINL-8BELH
FiIMhoOTI BRI VTR, AREERLIIERSN,
RFEO—FIIFERIZ I EANRE SIS, 2%, 7
WEIY, L-TI7=VOWINEIRZ VA, M ERTH
WIS E:0, RBBICPRICE) ZBILRE
ELTHRIMIRHMEN S YC B LRy, =57
T 74— B TIIEEESE o/ Tid vt EZ S
hize  —H. 2NV D-7 5= 3 AEPIRILX
ShBH, REShizd Wiz, "CldfERIcERi+,H
BT BEFD2VICHELLTHEEE B VERE
ol HERI S,
ZZTENBC-ZEERTIVEBERAVT £=5
TRPIRL7-TI /BREER L KFEDOHEYEHTER L
EEA~OFE. FIHIZOWT, SHETIETI /BRI
BOMWEMENOESET I/ BOBEKLABIZOVT, &
LICFEMcRET a2 E L7

12h

L-Val L -Ser

D-Ala L-Ala L-GIn

2.0E+06

 24R%MHE
1.6E+06

1.2E+06

8.0E+05
4.0E+05 | I
0.0E+00 L e

D-Ala L-Ala L-GIn L-Val L-Ser

JEE(E (PSL-BG)

5-2-3 25uM 73/ BEBRNEE A X E DDA — NS5 F T 571 —1 (3,12,24 BRI %)
BLUHE - TEOMEER (24 BERIE)
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!

"

1.0E+06 [ 24B5R " F
8.0E+05 |
@ 6.0E+05
@
o 4.0E+05 -
o
OE+05
g 20E+05 I
0.0E+00 : : : ' :

D-Ala L-Ala L-Gin L-Val L-Ser

5-2-4 100uM 73/ BEWRNE LA X NENDA - T F T 57 14— 1 (3,12,24 B %)
HELUHRLL - T EROIEEE (24 BFRE)

12h

L-Ala L-Gin L-Val L-Ser D-Ala L-Ala L-GiIn L-val L -Ser

wi
= i

::Illll

0.0E+00
D-Ala L-Ala L-Gin L-Val L-Ser

9.0E+04 - 24R%M9

D-Al L-AR  L-GIn L-Val L- Ser

\.

¥l (PSL-BG)

5-2-5 1000puM 73/ EZBNEE -1 X NE DA — 5T FTF57 1 —1& (3,12,24 B5RIE)
LU E - TFEROBEEE (24 BRREE)
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ESH EERRULATZI/VBOBREZRHLIURE
OHTEHLOM EBAODBITELUTI/BE
PE/BONBIRILF—(IDOVT

(1) Bm

R TIX YC-7TI/VBERAWT, TIVBOWNES
LU L 727 X/ BB RN G 2 MeEf L7ze 2
FERIE (FHOBAE) L A= 5 VFTFT74—
BOMEEEIZ L DBNERBROEDEADOFEEEDN—
HLAawIZedhn, kE M0 BorEDEISHUEL
TWABIEATRBENT:, tEhRELEPENT
DOIFIRIZ &5 B FEOREEZ UL, FFRIZLD
HEPNI T AN F—ZEFLTVWEEEZONS, LIz
T BNEN/TI/BORZEOHIVEISTFNF—
DOWBEFHBETENL, 73/ BOEERIOERE)
T

7z, WINEN2T I/ BEEFOWBWENTO 5
IZoWTh, TI/BAERFRLLTEALEIZIRE
BREWRETH L, ERESELETCLEATAHD
HESHY, TI/BESEOGMALEBRESEEY X
TRLAILNTFHENS,

FECBLRIERRE (FNVII, 7= 28
BT rE=vL) OERERERVNEZEZ®RTI/
Bl LTHZ ROy EHh e BT HOE#MEESB
SOERREFERDOIEERITo72

(2) HEB&FHE

HEEWIZ A A (Oryza sativa L. BARE) %7,
F—ELFRLETRALITo-%, BFLLETLE
EFROWEARFIK BT 6 HREEREAICKBEE L7,
7THEIZ. B Ofio7zA ALy % M stia Bl .
EFREFECATRSERMIT 24 BEBALEETORIN
EBETol. HRABWIL, EERNTIRELEAHK
B i 25 melZ. BITO °NEC.- —EE#EERMAT 3
/B (PN¥C 98 atom%. FR:@R) & “N- &g R
FIEILT =74 (PN 98 atom%, WGER) *. &
FRL4T 25uM, 100pM, 1000puM L7425 KA L
72s

(U-) ®NBC-L- ¥ o3

3CO (NH,) “CH,"CH,"CH (*NH,) *COOH
(U:) PNECL-Po=y

“CH,"CH (*NH,) ®*COOH
(U) BNBC-L- 3>

CH (“*CHj, ,“CH (®NH,) *COOH
BN-#EL7vE=mA BNHCI

WK, FEETEIRL, KiHKT30H o3
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FARZ ¥V, Hi EEREHTEICHSBEL 80 TT—RBHE
RSERBRETHEL. #8872 Moy Ry Fa—7
AN, BEBRTHEL LS, Xy TR
L7z RERMALOBIEIX, B> 7V%E#H 3 mg
TORZXA T A, FAELERSITEE (Delta
V, Thermo Fisher Scientific KK.) (2T, atom% "N
(®*N/ (“N+*N)). atom% “C (®C/ (*C+°C)) #illlsE
L7zo RGBT I/ B (IVEIL, T2 N
V) BIUEAFEEIET ey A% I 72508
@ atom% N (F 7214 atom% °C) 25, B@EOT I/
BB LUEIL7 ey 2% L 72348 0 atom% N
(F7zi% atom% °C) %#5|%. atom% °N excess (F7:
iZ atom% °C excess) & L7z (LM% atom% “Ne 713
atom% “Ce L Ri). MYHDEEE (23L& RFE)
& atom% “Ne (7212 atom% *Ce) 25, WILL 7:
EX (Fi3xFE) & (umol) ZEHML., # EE /b
THEBEE. *Ce/"Ne lbE KD,

T, LOEHM T BERNSE - EORBOE

CERERATI0. AXEREFR, EFRBE 10000M 0K

ERMEERT I/ BECELT By a2 HVK
FH T 6 R R AIKBFRIE L7e REIRY2RINT
WA A LHEW D atom% PN (7213 atom% °C) %
L%, FfALERSTEEOHE#HFEY B2
TR EN/ 2D, RERMAETI /BIZ 1/10 &L,
BROIZBEOTI /VBREAVEREER L7z, .
EW EFEEFERRICAT o7,

51, 6 HHAEB LA RGP ORFEREH, S, WL
LTI/ BPLBAIIANTE—I20T, RKOZK%E
FAWTFiL 720 —2HIZ, BY0EFTRIIEERREL
I & D35 ATHRESE TS (Tanaka et al. 1968)
W TR ENZHERF (Growth Efficiency,GE ) #*
vz,

GE= 4 W/ (4 WHR)

AW : —EHERIC B 2EWHENE (mg)

R: & (mgCO,) %7 NVI—ARITBE

(CH,0/CO, DIt 068 ## 15, mgCH,0)

2B, EWOEFTCBITEEEHFIL 60 ~ 65%L
ENTV 5 (Yamaguchi  1978). AEITIE GE # 06 &
L. REZOZYESLLBONLITRE (RRICLE
RO E) ([SX L. TI/BEROS R (MRS D%
FORMAE) THEU PR ESFFEML.

ZoHIE, HEMEERET A& RS R, SVa—R
ENEERTAIRIIOVWT, E{bEN LA HHRICE D
WTEHBE SN EELE (production value , PV) *#H
V7= (Penning et al. 1974), PV 37 Va—2X 1g 26D
EREEEN, U7 E, BBl R TERENR
040g. 0.33g. 0.83g THb, ZMD#F A2 % Sinclair
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HBREEREG Ly —MRiE #25

et al. (1975) i, lgDZNa—Ahb, 44 TlL0.75g
DI AR SN B L LTS, ZOPVIEZHW
T BREBROEYEL I/ Va—AEITERL, FVva—
ADEWINMBELRIANT =L, TIJBOS@EISE
b s ATP BER T A F—|CRE L THEL 72,

B, FVa—-ADOEEICIE 12NADPH & 18ATP %
ZFEEL, NADPH ®fg{be ATP oiAGRIZE 58
H ANV F =25 FEN 220k] /mol.  30.5k]/mol 2> 5.
TN — AL B E A T AV F — 1% 3189k]/mol & L
Too Flow INEIVEEORFEIIFDRFEEELS 2-F
FUTNVINVEE (C=5), 7= IZEIWE VB (C=3) &
LT TCA BIFIZHR AT B E L7z, TCA [EIEE 194
IIWT245FD CO, & 30 5FDATP A ETH720,
RS D 2- AF VNI NEEOSRIE 2.5 A7 W70
ATP &) EIRELS. ENVE CEROSRIE. TCA
EIE&IZ A BRI 3ATP A EESN A7 TCA ElE* &
WDIFAZVT25FDCO, &£ 335FOATP ZFEL,
RFEH 3 DENWVE VBED 5 #1E 15342V (495 ATP
DERE) YRE L. 23 @ TCA BN TO 5 i
HETIR 2 olz0, RERAL2-FFVT7LIN
fl LTIV ERBEICEIE L,

(3) HERRERCER
A BEOBDEEA ZDIEHORINE

# 5-3-1 L[ 5-3-1 L2 AKBFHE A5 D PN & °C o4
BLHEYOM LEEMTEOFEEEL R L. 24 B
HOWINEE, ELT7 v E=yL2THRIZEL N UH
BODhhorze WO "N BRI 5D Ne
WL ix, 85%LL ETIRIZFE L L7 o795, BC DA
BIKT T AHEH0 PCe FFHERIL, V530, T2
TIX 38 ~47%. /N) ' TiE62~T70%Thh, EEIC
FHLThRVEVWLOLBY, B TR Sk
POEME LR Y ENABHEERT WA Z AR SN,

B 1EM{EA "Ne ZHEEH,PSEHLS "C DFEPE
353212, Mk EE L T 8o "Ne F1E &5
BIHHLZ ®C OmARER Lz, 24 BERERINED 7V
&I TlE, KR EHR L T #RD B°C R sht
BB EN/ TN T I D D EICH T S TiT i,
H EERANORITIZD R ST BENEL LS
L EER. HITEBED UC A RN Rk Lol TI=
Zid, H EETOPC HBHELS D o7z NI, HE
IR TH TS TORAPEEEG D, FIFIv, 75
=N HAR B E BC AR E A o7 6 HEAEF LA
AAHE T 24 BEMIRINE L (3 IZRR R IEE 22 572

C HMEAD “Ne,’Ce ZERELET (KF)
(X493 "Ne (°Ce) HFE (Atom%) (C2WT

#£533I12£8E (KE) 12075 "Ne (*Ce) Dkt
Z (Atom%) #~L. [¥5-3-2, {5332 E#BE
UCHTHOLEE (HHFRE) &L ®Ne (HaWid
BCe)BRR L7z HMEND "Ne FFER T SBEL D,
BALT VB LSS FVIIV STI=y >N kb,
BCe DFFHRITZIN) Y>> FWIINTIFI= 2 Tho1z0

24 BERIRABR » EHEL 724 2 S HED O (h &k
DEEFIZED S PNe DElE (Ne atom%) 13, #EIL7
VEZIAOWINEASE ., ETRE D 1000uM T,
TWEIZH16] %, TF=H15T7 %. 23 5181
%= LT, WAL T v €= 405540 B Tholze HIF
A5 6 HERINERER % i L 724 A A DR 1k 4k
DEBFIHT2 "Ne d# A3, LT VB2
71.9%. ZWVFIVD612 %, TFT=H348.2 %, /¥
YH270 %Tholz, W EMERTHOLEETSLE,
26uM TIE& S L, T EHIH LI ED o755,
1000uM TIEEL 7 Y By ATH LEAE 2D, &
TI/BTIHIIZRELEETH o,

ERFIIN TS PCe DEE (Ce atom¥%) &, /¥~

£53-1 BEZBREDNSC-PI/BHLU N- {7 T LBHED 24 BEED

WO BEARKEMEFFD °N,°C FER
RE

ST (25ml)hD N UN-E2

UN- B UN-fFER UN-7Z7ER/CN-ED &

®  25ml 100pM 1000pM 25uM 100pM 1000pM 25pM 100pM 1000uM 25uM 100pM 1000pM 25uM 100uM 1000uM
ZEFH (umol)  (pmol) (pmol) (%) (%) (%)  (umol) (umol) (pmol) (pmol) (umol) (umol) (%) (%) (%)

NH,* 1 06 25 250 97 9% 68 06 24 169 06 23 165 98 a7 o8
Gln 2 06 25 250 83 50 11 05 12 2.8 0.5 1.1 25 9 91 91
Ala 1 06 25 250 70 29 10 04 07 2.4 04 06 20 87 91 85
Val 1 06 25 250 66 31 5 04 08 1.2 04 07 11 9 94 94
_Iic
SFth AW (25pmol) o CR PCEDE CC MR UC-HFER CCHER/CCRO R
@  25yM  100uM 1000pM 25uM  100uM 1000puM 25uM 100pM 1000pM  25pM  100pM 1000pM 25pM  100pM  1000pM
BERE (umol) (umol) (umol) (%) (%) (%) (umol) (pmol) (umol) (pmol) (umol) (umol) (%) (%) (%)
NH,*
Gln 5 16 63 625 83 50 1113 31 6.9 0.6 14 26 48 45 38
Ala 3 19 75 750 70 29 10 13 21 7.1 0.5 1.0 27 40 47 38
Val 5 31 125 1250 66 31 5 21 3.8 5.8 13 27 36 65 70 62
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X 5-3-1

(%)

.
=)

100%

| Ala

E g0y
[
BN E
M 60% |
£
4
@ 40% |
fou
%
= 208 |
L.
2
’§ 0% - ; "
e | NH&+ | Gin | Al | val NH4+ | | NH4+
25 uM 100 uM 1000 M
F  100% - e — 1
40 |
B g0y
-
13
C @ 60%
€
-
40% |
i
®
K]
W 20%
D
w
3] 0% — - '
& NH4+ | Gin ‘ Ala | Val NH4+| Gin | Ala Val NH4+
25 uM | 100 ,uM

REDRED ®N,°C-73

Gln Ala A‘ Val
1000 uM

I/BBEUON- EET7 BT LIEHED 24 BEEORD &I

HE DA RLHEMERO ON,°C FEREE (24 BEEOHIRE 100£TD)

#£5-3-2 REDBEDPNPC-7I/BPLU "N-8{ET7 o9 L% 24 BREE /12 6 BREIBINE ¥ 1=
1 X KEEHEARD °N ZEEHSEHLS °C DRIE

- 24 B
“Ne “Ce PC DEYE
E-E S Ty 0 T 2tk M T 2%  #E W 2
(umol) (umol) (umol) (umol) (pmol) (umol) (%) (%) (%)
25puM NH,* 0.36 0.23 0.59
GIn 0.18 0.30 0.48 0.29 0.32 0.61 36 56 49
Ala 012 0.26 0.38 0.15 0.37 0.52 57 53 54
Val 0.19 0.20 0.40 0.88 0.46 1.34 10 54 33
100pM NH;* 1.59 0.74 2.33
GIn 0.59 0.54 113 0.79 0.59 1.38 46 57 51
Ala 0.30 0.35 0.65 0.34 0.66 1.01 62 36 48
Val 0.35 0.37 0.72 1.54 1.14 2.68 13 38 26
1000pM NH,* 13.29 3.23 16.52
GIn 1.72 0.79 2.5 1.73 0.88 2.61 60 55 58
Ala 1.14 0.89 2.03 1.36 1.33 2.69 60 50 56
Val 0.41 0.69 1.09 1.48 2.16 3.64 27 37 34
+ 6 HfE
“Ne BCe 13C DD
BEERE ik HF Eya Lk T e ik HF £
(umol) (pmol) (pmol) (umol) (umol) (umol) (%) (%) (%)
1000uM NH,* 22.39 1.35 23.74
Gln 19.02 5.28 24,30 20.83 6.74 27.57 56 49 55
Ala 5.86 247 8.33 6.95 4.79 11.74 61 35 53
Val 1.42 0.30 1.72 5.08 091 5.99 28 40 30
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% 5-3-3 "N,°C-7I/BBLUV °N-BIL7E=YL%E 24 BT /-1 6 BRERIN X €71 2 iEHn
H_EEEHTERD *N,°C DHFEER

« 2405RS
EiE “Ne e C/N “Ce/"*Ne
ExBE #E BT 24 #E BT 264 MEET ME BT 24 HE BT 24 MLHT Mt BT 24 HMLEHT L& HEHT 24
(mg) (mg) (mg)  (umol) (pmel) (pmol) (atom®%) (atom%l (atom%)  (umol) (umol] (umol) {atomd%) (atom%) (atom2%)
25uM  NH,® 87 37 124 036 023 059 17 30 43 34 21.1 26.3 22.7
Gln 94 45 138 018 030 048 0.7 14 48 25 029 032 061 09 01 02 01 210260226 16 0.8 1.3
Ala 89 39 128 012 026 038 05 1.0 61 25 015037 052 04 00 03 01 214326248 13 1.5 14
Val 82 38 120 019 020 040 1.0 1.7 45 26  0.88 046 134 19 03 05 03 202314237 45 23 34
100pM  NH,* 93 38 131 159 074 233 23 19 148 127 20.0 28.7 22.5
Gln 101 42 143 059 054 113 11 40 108 60 079 059 1.38 13 02 04 02 208285230 14 1.1 1.2
Ala 91 35 126 030 035 065 09 23 90 42 034 066 1.0 0.5 01 05 02 207311236 11 20 16
val 95 38 133 035 0.37 072 11 25 80 41 1.54 114 2.68 14 04 08 05 207288230 43 33 3.7
1000pM NH,* 95 48 143 1329 3231652 42 579 462 540 11.8 19.3 14.3
GIn 89 41 129 172 079 251 21 140 207 161 1.73 0.88 261 19 07 08 07 211206238 10 11 10
Ala 90 38 129 114 089 203 1.3 109 270 157 136 1.33 2.69 0 05 13 08 24230826.2 12 15 13
Val 92 44 137 041 069 109 0.6 40 166 8.1 148 216 364 07 06 1.8 10 249285261 3.6 3.1 3.3
-68MH
BAE “Ne e C/N PCe/"Ne
EXRE Mk #TF 24 Lk BT 264 BHMT #HE BT 24 #E BT 24 HEMT #HhE #HT 24 MENT 264 WEHT 24
(mg) (mg) (mg)  (umol (umo) (umol) atom®%) (atom%] (atom®)  {umol) (umol) (pmol) (atomd%) (atom®%) (atom%)
1000pM NH,* 120 16 136 2239 1352374 177 749 483 718 11.8 16.8 12.3
Gln 111 47 158 19.02 5282430 45 627 610 61.2 20.83 6742757 37 68 48 62 107169125 11 13 1.1
Ala 81 46 127 586 247 833 2.7 48.0 48.7 482 695 4.79 11.74 1.7 3.2 36 34 183258210 1.2 19 1.4
Val 24 08 32 142 030 172 48 283 231 270 508 091 599 56 81 30 6.8 139237163 36 31 35
35 35
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1 X5EHOH EE, BTRORER

ERIRL 724 20 TR, BB A 1000uM O
EETIE TVIIVHF07%. TI=H70.8%. /31)
YH10%THolze FHEHNIS 6 HEBINREZ1T-72
A R GHERTIX, TNFIVHT6.2%, TT=2h% 34%.
N2 6.8%TH o7

D 1#EMERD “Ne,°Ce ZFERBERETE (KF)

123393 *Ne (®Ce) H=E (Atom%) (C2WT
#£5331C28FE (BFE) 12375 PNe (°Ce) Dt
& (Atom%) *RL. H5-3-2, F5-3-3 2 LB
UCHTHOLEE (HDVITRE) BL "Ne (HoWid
BCe) MR L7z HMEND "Ne FFERIZ. BIBEL D,
BALT7 v BogAS> FNFIL >TSS >3 kb,
BCe OFERIT/NV Y>> INEINT T THolze
24 BRI BR % E R L 724 AL oRE &k
DEBFRIZEDS "Ne DEl4& (Ne atom%) 1%, LT
YEZYLOWINE A E L EHREAT 1000uM Tid,
TNEIVHL6L % TI=H157 %y /XY A581
%Iz LT, BILT Y E=U LD 540 BTH ol FEIH
5 6 HEWINEERZ £ L 721 A O 4
DEBFEIIN TS "Ne 0FI &3, LTV E=ILAS
71.9%. ZVZIVH612 %, TIT=N 482 %, N1
YH270 %THotze M EIHEMTHOLEETSL,
25uM TIIE &AL, HTEHIH LIV EA o705
1000pM TIZHEALT v E= ATH EHAE LD, &
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YHT10%TH o720 EFNS 6 HEWMINREZ1T-72
AFIHEITIZ, FNTIVD6.2%. TIF=27% 3.4%.
IS VA 6.8%TH o7z,

E "Ne. '"Ce Mt B / HTFEBLEICDWT
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birb. P EEED "Ne fEEEE D RERE (25uM ©
Wb 7 == A2 100uM D7V 7 2, 100uM O
L7 E=ZAE 1000UM D F N 3IY) THELTD,
Wb7vE=s 208 L5 / T ELEAS VIV EDE
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WY T, LT e YA FE / BT SR A%
177, ZV¥3I2 Tk 45 Thotz

73/ BMO “Ne Oy 3 / T ER A BT 5 &
TWEIVET T2 IBERDOBEDN T 2B -
B/ T E B R BA WY LIMET L7z IR
DB TIE, 100pM FTidih L& / T ERHIXFFZEEE
Th AN, 1000uM TIIZAVIIY, TI=AEEL, N
VMK B oz BIFREFERTINIIY, TIT=
VOEFRIZ, HEHABRAICEHZEIN, BEEGICEE
RELTHHENTWAZ LN REINEDIZAL, &
BEPEBEVWN) VEHTHTERTAZEI RSN &
ENS 6 HEWIGRER 2T o724 A HEH Tix, (2T
ETHo7

YCe Mty L / #TELLIZOWTIL, 24 BRI S B
TIZTWEIIY, TV TIIBEHDBREN B A1
L&/ HFER IR R, NI TIHET L7z #HFEH,S
6 BRI ERZAT 7oA R LB TIL, 7\ DS @072,

SRERFEOH LI/ TR TLLE, LSy
IVETIZVERIESEOETH A, N VidRFEOH
LE / T E A ER LV E o7,

PEDZERE, FNVIIVRTI=TiE, TI/E
RN L2, ZoRFEHSME, #IETMC 2 MmL
EBRBERVRTION, —HITHTE TR THEL.
—EETI B ORETH FEAN#ZLTWAZ L
Wb 2N NIRBEHHEA TRV ERERI SN,

F C/N EEBLU Ce/"Ne tt
% 5-3-3 L[ 5-3-7, ®5-3-812C/N 3 X F ¥Ce/

1 24REME

Y&
BEBOC/N
o tn (=] L]

@

o

CONH4+ ®EGIn [ClAla @WVal a0 |

|6EIFE'1

“Ne #/RL7z0 24 B ILEERD C/N i, # E#p,
HFERED 1000uM DT »E=F TET L7

BCe/"Ne M. BB IADDY R FVFI,
TI7=rT08~20 L&KL\ /N Tld23~45 8D -
Tzo ShU, ET7I/BOC/NIR(FVEI 25, T
=25, N2 5) ST ATERF O ¥Ce/PNe At &
WEIVH40 ~52%. TIT=2H 26 ~32%, 731) A%
66 ~ 74%&, N HTI/BEO C/N L, EHs
FEAETTATOWRWIZEAURE SN, /2, # L3
LHTEERNLE, ZVFIVE 100uM $ T3 EER,
T THTER, V) i3 B E o7,

G £RMFE (GE) KYMNREOHE

3 5-3-4 £[® 5-39 IZW SN/ T I /B 6155 T4
WE—DPEFILEREI AT LEOREDLD
2B E M TA720, GE #HWTIHRE 5D E
{72720 6 AMZ VI I # 52 TEF LA A MY D
EMEOHEINEIX 158mg T, GEEX 06 £ +5&, I
W& (R) 1X155 mgCO, £%2b, —J, WILEh/z7 )L
FIvORBIZ X EN: ¥C EiX 33umol T, =i
£ 15 mg CO, IZHiYS 5, LizAoT, WREh-7
FIVOEEREIL, EFICLERIFRED 9.4%\2
HBLTWAE, $io IV IvhbBoh/IflREsrs]|
W& (139 mg CO,) . T E=TTEMLA
FOFEM O & 13.3 mg CO, IFZFZEL % o7,

FRRICINEN/2T =2 &8N U 587000 &1
HEBILERIFR RO 47%. 37%AHK L7,

L EEEDC/N
- ~

25 uM 100 4 M 1000 g M 1000 M
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’ \24&%531 ° | 6EM
2 4 24
w3, } 8.
& 3 <
A P ‘ 2
+ 4
£ ®
1 1
o 0
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1000 M

25 uM

100 uM

X 5-3-8 BREDBED"N,"C-7I/EHLU 15N-E{L7 Ty L% 24 BERE /13
6 BRERIR S B /-1 2 khiEH DM EEBEHTERD *Ce/*Ne H

1000 M

WEE AT E S M s fD R
Cksmmt Bshsni

ERGEE AT E /S MOGNTRSL hi007
D& RO SN T#S haco2

18 500 -
16
=14 S 400 |
E-| o
12 | o
- 4 300
3 10 B
& 3
8 - 4
e i 200 |
3 6 4H
=
o4 100
)| [1 []
o S - — s o il Ti i

NH4+ Gln Ala Val NH4+ Gln Ala Val

X 5-3-9 6 HERRSE /-4 XMEHORRENET7I/BHSBEShDIXILEF—F

#5-3-4 BNESNETI/BAPSRSNIIXNX—ORE (£ERMH=E (GE) £AVTBMLRRELLTHE)
- EFICREEIREORS

= = PR
ERa (mg) (mgCH,0) (mgC0,)
NH,* 13.6 9.1 13.3
Gln 15.8 10.5 15.5
Ala 12.7 8.5 12.5
Val 3.2 2.1 3.1
* £ E4hEE GE=W/ (W+R). GE=0.6 (Yamaguchi 1978)
cRNENET S /BOSBENSHETNATEM bR ER
T EAEER RED co,
BER "N He s o R
{(umol) (umol) (umol) (mg)
GIn 243 27.6 33 1.5
Ala 8.3 1.7 13 0.6
Val 16 6.0 3 0.1
Tl EERER LY TS /EO ON L (GIn;2.5, Ala;3. Valis) A SEH
CERENT S/ BOSRTECAERBOEFICNT 8IS
EHRBL  RUENTI/BO - RAXE N7 S /e
ZFER O BRTECTER# (MgCo,) D518 AEROBIE
(mgCo,) (mgCo,) 950, %)
NH,* 13.3 13.3
Gln 15.5 1.5 14.0 9.4
Ala 12.5 0.6 1.9 4.7
Val 31 0.1 3.0 3.7
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T DOT 3 /BRI - 2B S 2 9%

75

H £EDFE PV) LUIXNF—BOEE

#£5-3-5 L 5-39 NS /=TI /B H 185 A
NF—DEFILELEIINF I LEOBREDLD
Wb eHET57:0, PVIESLOEEZITo7. 6H
M7 NVE Iy THEBLZA RO ERE L 15.8
mg Thh. ZIUL PV EF 075 &§5E, 117umol DI
I—ABZOEFIIINEL RS,

FNI—A1G5FOEEHICE, TiEOLIIZ18 4
F® ATP & 12 57F® NADPH # L ETH 5,

6CO, + 12H,0 + 18ATP + 12NADPH
— CeH,,06 + 6H,0

ATP O insk4 #% & NADPH @ {kiz X 5Bl *
VF—=AZFNEN 30.5k]/mol « 220k]/mol 7> 6, 7
VI =AM E R T RV F—1F 3189k]/mol &7 1),
117umol D7 NV a— A% EEKTEHLOIZIIHRELLT
373 DZRANF—DNETH 5,

—H. REOWLEDOWINENITNEF I D 55%7)5
FRENTWAILNPS, TVIIVORERE (2- 4%V
TN NER, C=5) D4 f#hi4T TCA BIBEHEETS
L. TCA [EIEE 1 H A2V T 24F® CO, & 30 D ATP #*
s, 25 A2 VAL, 498umol @ ATP ATHEE
N2 klilB. ATP DMK RRICEBEHT I F—H°
30.5k]/mol 756, BAEELT15] &4b, LI2dioT, #

& (]) WE TR LER NV a—AFEETL:
OIZLBERIAINF—FERTHE, BIRLAZTVIIvD
RFEEHG PO EN LT ANF—DOFEEIZ4] %TH
Bo Tz ATP ETHEMTA/-D., IHREOFT B EH
L. NADPHI 4 F#° ATP3 5 FI MK TALIRETHE
T IO ANF—DESHL 79%TH o720
WIFNSGE LN IFEVEL 2 o/20%, ZOPVEDE
BEHAOHICRATELILELT, FVa—A%IIL®
ETBRLEYDESRICIRE R R AN F D UE
THY, ZYVa—a04aR (18ATP + 12NADPH) (2id
100 DA )VF— (3189k]/mol) DIFAHFLEILTE
by TELINVI-AQELEGBE (FVa—A15FH
5 36 5 F D ATP #4EE) Tidb¥TH 30 DT rF—
(1098k]/mol) LAHIDHERWEVWSZ LTHE, # 1
HehEESWIFILEDZZOHEr b2 b BYIE
BICHRETH), LI OESNTLAFLERZT 3
RIS EE L 2T I AR EERN T 52
IHEPIZLoTEDLOTHERRLIDTHHLVZ L), W
WRLATI/VBORBE»L/ENDE T FVF—ITMA,
AREREEROEEIHEHITLETORMLED O
FVF—EHRTELZ LM OETIRE, FIRA
DFEZEZRESETERTHLEZEIONS,

F®5-3-5 BRESNLETI/BPOSBONZIXINF—ORE (£EEME PV) 2AVTIIILX—EUTHESE)

BB ERTIRIVF—0OHEE
s FIa—a IR EEICHER

S wE TxLE-" AP
(mg) (pmol) () (pmol)
NH,* 13.6 101 i 5440
Gln 15.8 n7z 374 6324
Ala 12.7 o4 301 5096
Val 3.2 24 75 1276
A Z@PVI{#i0.75 (Sinclair et al.  1975)
**6C0,+12NADPH-+18ATP—+C,H,,0,+12NADP" +18ADP+-18Pi
ATPOIIK S BICHESIRILF—  30.5k)/mol
NADPHOREHEICHES T 3L~  220k)/mol
FIVA-AEEICHEEIRIVE—  3189k)/mol
" NADPHEV3I G FOATPHERET SRR
RRENETE/ BOSELSSBATXILF—DOEH
HEn TR FRFED SfEThic TE/BOSE 1TSS BERTEE ATPHSESNS
2ER "N uC HWOR  EHORE TI/E O TRERHINT  AREETS HAOVT  ETRRATP IXLE—
(umol) {umol) {(pmol) (%) (pmol) BETE02  TOEROY oS EEThBATP (umol) f)]
Gin 243 276 33 55 6.6 20 25 300 498 15
Ala 83 1n7 13 53 22 20 1.5 33.0 109 3
Val 1.7 6.0 3 30 03 20 25 30,0 19 1

N AFE R ER LY 7 S/ BOC/NLL (GIng2.5, Ala;3.Val;5) S i

MRENTTE/EATCARB THRTBEEE ATPOIKSRICHESTRILFE—  30.5k)/mol

RRENST S/ EOSESNBATPOERICH T 288

EFICHELR BOThET/ 8

BURENT S/ BH 5185

SER  TrLE— BIA- 2 REONS  ATPORE
0) ) M) (%) (%)

NH,* 321 321

‘Gln 374 15 358 41 7.9

Ala 30 3 298 11 21

Val 75 1 75 0.8 1.5
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BBIRRERE Ly —igERE

Bow
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BEORINEIZIELT v E= AN TI/BLVS
Molz. EHNEE=HTROIVE I DBKRIIHE
& (Vmax) 1% 29umol/g/h. 7 7 = >~ 1% 1.2umol/g/h
WX LT, 7YEZYAD Vmax %% 34 ~ 12.8umol/g/h
(Wang et al. 1993) % 216umol/g root /h (Youngdahl
et al. 1982) LFEINTEY, . Ty EoYLOWNGERE
BTI/BLVELL, BEOBNELLVWEEZON,
TI/BREOLE AL, ETHERAE RIEIZS
VNIV, TI=2TEHL, W) Thhdrols

TI/BOBNERH CTRICEETHLLEZLNS
DI, KBFEH SO EEEYHOFEERIL, “Ne
TIZZFA LRI AR 27225, PCe TIRIEM DR ITH
VERINDUhotzl b THE, L, T/ EBIR
a7 moRBHC L), BRTEWEATHHESNS
B REO—HAMRAEREEET BLRFELLTH
YNNI T 270 $5 L EIND, FiZ, 7L
FIVRT T AINY VIO BENEL, s
FIVRT I TIHE T, ZEBLRE
ELTOMEELESholzbneEZBbNE, 2F), T
I/ BORESTOEROELELTHHSN, T3/
BRIZHEYICEBRRL L TOREOA L LT, ZANVF—
BELTOBBEL TV A LATRIEENT,

TIT, BNESNT I/ BArLBOND AN F—
FIPIE S ATP & LTRE L 720 WINSNAT I/ Beas
FNVIIVTIE, TIVFIVhoBons il —idtk
BIVELRIFANVE—D 41~ 94 BICHLL7:. £F
BRI AINT DT VIILVOFRTHEII A
WE—ZELF WL, TYEST7TEFTLAARY
L FSEZ A0, FVEIyORBICIIT VEZT
RN THRS BRI ANVF—HEDI R FVFIVh
LBONBIRNF—D, FOIIEFICSFAENT:
EEZEZHN S,

TIoUPLEONAIRANF—ZTNVEIVINEL,
ERICLDERIRNT—D32~4T%ICAHYE L7z 72,
ERILELEIAINF-PET IO BTHLT
FNF—EZLFIWEEIE, TYEZTTEFLEAA
S LD TP o7z, RETTRELRET 275
TI=NI—ETVIIARB ST Rah st
Eibh, TOLEDIZZAINF -2 ETHEBL-bOL
E LY (W

—h NV VIEEBERHETHITI /B THo72h5,
KREDERDPOL, FIWIIV, TS VERBTHLER
FORFEN 1S5 HFLUETHY, N ERIRNLTHA
IR LIS, FIHLIwWEEZbNR S, &
i ET7I/EED C/NH(FVyIy 25, TS=V 5,
N B) xRt A EEY O ¥Ce/Ne A, V%3
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Y40 ~52%. TI=H26~32%. /¥ HT66
~T4%k, /) UHTIEEO C/N Kz, @53
EAETTATORVWIEDSLHALNTH S, T2 B
ZHIT, NIRRT ISy ORILEAN) v Eh B
DL, A—1+5TF7F 71— ROMBEEIZ Y
YL RoTEY, TOZELNY rORBENIZ(E
PEMIOENE:. LEAoT Wz holEEo7
I7BRTHRINT 505, WNEORBHEBEOESIZLD.
EFFEELTHPEBICIWEELEZ 308 A5k
THEEZILN,

TVEIIVRT I e LT L BEOMYERN
DA, EHREAFREB LRI EFFRET
RBLTY, BT rEov60EE LY EAOBFT
HEVEL o7 2%, TI/BELTHRRLAZEE
i BAET By A LTI L ER LV T ERICE
BITAEEDEPo. TI/EBEDOTHTHLH, K
LW MR L TVWE C-TI/BEAWT, g
BNUEITYTNVIALT— P MA—T 7, SHEE
BOA—b 7T AT 7711500, TI/BHOHIEL
ToRFIFICRIRCER T AR ENT V2, EFR
REOHTEHTOFIAN, E_ETHERLTVEI VY
IVRT IV CEFLIAAMED OB LR R R E
DB olbDeEZOGND, FWFIVETIZ D
BCe/"Ne lLZHET5 L, 100uM FTIZZ LT IVIX
H EEASE L TI= VI T AT V. 100uM T
DTNEIV I, BTHTRESNAI2LDEHE05, —
BIXZ VI IV OB TH EABITLTWALELZLN S,
TI=vid, TI=r0FFHh EHEA~RBITTAEE D
2, MOTIVBRAERBARBERITENL D,
#i EERD BCe/PNe lAMEL A D TIE WA LEEZD
Nbe

N RAZBEOVI/EBIEORBBROEN
(1] BB
R5BEOTI/BISHEYETIIGAAHEDE N

ERRE T 5720, PN PC- RERMG_EE#RT I/ BE

T, 24 MR EOMEYERERET I/ BREEE

THIETTI/BRORBEROIEEZITo7. HEL

T/ BE, EZETAADEIOEENRFTH-

TTNWEI, TI=Zv, EFEHEELNNY Y, B

RS LTERESERE (BT rE=22) 2HVWS

(2) HBRFE

BEERVEWIZA A (Oryza sativa L. BARE) #Hwi,
BHEE LRI, BFRELITo5& BFLE
fiFEE|EFOYLAHK BT 6 HEERIZKH
BEEL/-. THEIZ, £EFOfio7oA 2 EiEY % At iiE
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WICHUR 2, AFE LR CATR ST 24 BEEH
FHETHRINE 7, HRABEWRIL. EERTHEUELR
FE B i 25 melc AT °N°C- RERMA_—EERT
3 /B N-2C 98 atom%. HEG:@EE) & °N- LR AL
EIE(LT v E=Y L (PN 98 atom%. MEG@RE) %, 2
FRC5C 25uM, 100pM, 1000uM &7:5 X9 IZiEE L
1Co
(U-) BN*C-L- 7oy
BCO (“NH,) ®CH,"CH,"CH (*NH,) “*COOH
(U PNBCL-75=
“CH,"CH (*NH,) “COOH
(U P*NBCL- 2ty
“CH (®CH,) ,"“CH (*NH,) ®*COOH
UN-181t7r€'=224  “NH(C
24 B FOWINEE: %, AFAKT 30 #9472 3 AR
RV EEIE T RIS L, FEEETER. W
FEFTHAELT05m & SmEE—ZXDA 57Ty
Fa—TIAN, 80 %Ly /—E] mliRML7. E—
A Y —F—To# (5000 rpm. 14% 3[E) . 60 T
ICT 30 THRE D ZATVIERET I /ERZTIH L 720 &0
(11500 rpm, 1043) #, LEAZ BT /il
ELTEIXL 720
EUESTH LR, MEEOFEELET V.
WEra< 76442 boy 7REESHEHFinigan
LTQ, Thermo Fisher Scientific K.K.) T73 /Efts
T IV BROER ST E{To720
Fr, KV ERBZIN, R#rEBHTA0, 13
FFR, WEAHK BB 7 =4, TV
IV, TI=v (EFRIRE 1000uM) #8FFELT 6H
HA R ZhiE 2 MR R L, LR BRI ERET I /B
BErllELz.

(3) HBRERLEER
A HEETI/BELTI/BHER

#5-4-1. F54-11.°N -7 27 (BEik
BE 1000uM) % 24 BEMWRILL 724 A S0 o Hs b &R &
HWTFEOERETI /e FOMErR L, BT
JBEEIE, M B, HUTERE SURINBRRT & LB SHEML .
24 BRI ITEBRBAMREE O T I VBRI T, BT
HT1615 HEHT28MHERST, HITHTIX, &
BE7 I BEOMBITRINE 3 BEMTIR 7 v E=TAF >
HHWINL2A5. FOH, FVFIL, TANSFEL, 7
S=UAEML, 24 BB TIX, TV Vo8& R
L& ol M EETIX, FVyIVEE T2 &
) AR 3 RER A SN, 24 BERIRTIX. Zv
FIVDEEHEL R o7

#5-42, H54-212, "NPC-RERMA_—EZE#
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vy Iy (BHERE 25, 100, 1000pM) % 24 B0
WL7zA RS O LEE T HoEET7I /BEs
FOMEFR L7z, ERIBEEDT 25uM % 100puM D
BE7I /EREL, H EEP. HTEILG. BN 3 BRI
IR OBHBEOT7TI /BRLEKEBLTIZIZF L ThH 72,
ZFIBE 1000uM Tl BNTE 3 HEF TIIHTET
HERET I/ BRE AN A L 725, WL 24 BERJICIZHT
BTk MmEMTHESMHMIcHMLA. BHETI
JEEOMRE, SEFTRIEBEA 250M < 100uM Tid, #b
FE, TEEDL, OFMERLTH o7z, EFEEED
1000uM OHITERTIE, TYEZTAH L, TAIISTF 2,
TWEIVHHEML., B EETIE, FVyIv, U3
VEE VT rh L7,

543, 54312, °NPC-LERME_EER
T o= (SEFREEE 25, 100, 1000uM) % 24 ERFUZIT
LicH S LT EOERETI / BEL OB ERL
720 EFRIEEED 25uM % 100uM DEHET I / BEE 1T,
W EE HTFEHEL 0BMo7I VEELIZIZFRSETH-
7z ZBFEIEE 1000puM Tid, TN 1R TIRHT
HClEsET I /BRI L7205, W 24 BRI TH
THEHTH 2. HEIMTHSELho7z BEHETI /B
DOFMAE, BEFRIBED 25uM 2 100uM Tid, #b EE,
HWTEHES ORMERLE o7/ B2FEIEBEA 1000uM
DOHTETIE, TrE=TAF, FVFI FLF3I
B T2 ) ML, S ERTIRIVE I
TANGEVEE, FIVIIVER, To=r, &) A8
L7z

#5-4-4, X 54-4|2, "N °C- ZERMA_EER
N 7 (BFRIEAE 25, 100, 1000uM) # 24 EERIRILL
o P E T EOMERETI BREEFOMAKERL
72o ZEFIREEHT25uM R 100pM DR T I B E I
W HTHEL . 0EMO7I /BELIZIZFELTHo
7zo BHRIBFE 1000pM Tid, W% 3 M I TIIHT
HCHEMTI /EBREMRA LD, I 24 BMICIE
HTFETH 265, HEHTHAS FLhorz, WHET S
JEROMRKIE, SERIEEEAS 25uM R 100pM Tid, &
ik 24 BERCHY B HIF & E b Cu A o o8 inL 7z,
ERBEED1000uM OHTFHTIE, TANTF L ®
VN7, G HEMmL ., # EETIE, Fvy Iz,
TANRGEVEE, FIVIIVER XYy, aAf 2y hsHEm
B

#5-4-5, 545 |, "N -RERMAEELT €
=7 "NPC- RERME_EE#RINIIV, 7=V,
28 v (BFIRE 1000uM) T6 HEAF L e
WTFHMOBEMTI / BELFOMBER L, EBET3
JEEEE, LT RS AR IRILER - T ETH 64
f&5, VIV TH3AE, T TH 242D,
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H EETIIELT B ATEFT S A 7 TH 1315, B fbO7I/EAD ®N,°C DRV AHDE BT
TVEIVTH, 768 7= THLS5ELEES7, 546 I2.°N - b7 > E=7 (EE R
BHET I VBROMEI. FIZFRETH o7, 1000uM) # 24 BERIURIN L 7o 4 F 57 & M oo 7% 5

BT BRICOWTE O BRI E R LI, "N 2 ERiE

F5-4-1 REDRED N-BIET7 > EZ) L% 24 BERERIRE B /-1 X MHEH O _EES.
WTROEMRT7I/ BEBLVU T EZT7A4F 2 (nmol/ EH)
ﬁ: N‘E ;g B5f]  NH, Asn_ GIn__Asp Glu__Ala_ Ser Gly Val Leu Thr Pro  Lys Cys Tyr Met lle  Arg Phe Ft
Oh 22 27 16 4 9 5 7 4 0 0 2 1 1 0 1 1 0 0 1 98
(220 (28 (&) (5 (9 (B @ @ © © @ M m ©@ @ m © (© () (100

#kE  NHS  1000pM  3h 48 21 1 69 144 94 136 59 18 17 22 8 15 0 \ 0 12 0 11 695
@ B @ 0o @ W 0 @ (@ 6 @ o @ ©® @ © @ (@© (2 (100

9h 159 67 573 79 183 177 94 61 20 5 1 1 3 0 1B 0 3 0 6 1462
m 6 Gy G 3 @ ©@ @ m © o © @ @ O © (© (@ (© (100

24h 88 340 1365 62 197 248 139 149 47 14 52 1 3 0 41 0 9 0 11 2768
B @ w @ O ©o 6 6B @ 0 @ O © © @ @ © @ (© (@0

Oh 25 17 12 2 2 2 3 3 0 0 1 0 0 0 0 1 1 0 0 67
B8 @@ m @ 6 @ @w @ @ @O m ©°@ o @ ©@ @®M @ (@© (0 (100

T NH®  1000uM  3h %2 1 6 0 o0 3 20 3 o0 0 0 O 1 0 0 O ©0 0 0 2M
(60) (6 4 ©@ @© M @ @ @© ©@ @© @© @© (@ (@© (@© © (© (0 (100

Sh 41 34 164 0 2 38 ¥ 0 0 0 0 0O 1 0 1 0O 0 0 0 3%
(Ge) 9 @ © @©@ () @ @© © © @© @© @© (@ (@© @© © @© (0 (100

24h 83 224 531 13 46 109 38 10 6 2 5 2 3 0 6 1 2 0 2 1084
8 @) @) O @ () @ @O M © @O © © (@ @O © @ ( (0 (100
( PIGERET S /BET ESILBROSHHINTAEE %

L P 12001 e e

1000uM 1000uM
B 5-4-1 1000uM - $B{L7 > EZ7 L% 24 BERRIR S € -1 2 KhiEit E2F. MTROERMT7I/ BE

+5-4-2 REZMED "N,°C- JIV 523 % 24 BERIRE € /1 X GhHEH Db L.
HWTEBOBEH TS/ BESLVOT7EZ7/1F & (hmol/ fB1{F)

Gln__Asp Glu__Ala__ Ser Gly Val lLeu Thr Pro Lys Cys Tyr _Met lle Arg Phe &
25 7 4 8 10 4 1 1 2 1 1 0 1 0 1 0 1 ne
2y . (2 @ @ @@ o O @ ® @ @ @ @ @ @ () (00

12 4 8 4 6 4 1 0 1 0 1 0 0 0 0 0 1 90
m 6 @ 6 ® @ o o o o O © © (@ © @ (@ (00

100puM 3h 25 27 31 9 15 6 10 4 1 1] 2 1 1 0 1 0 0 0 1 133
9 0 @ @ 1@ @ O @ 0 O O ©°© @ @© O O @© © @ ()

24h 17 9 9 4 5 3 4 2 0 0 1 0 0 0 0 0 0 0 0 55

By 0720 e @ (o (8B A @ M o (@ f(© m (© (© (0 (0 J0 (0 (100

1000uM  1h 38 64 4 3 45 0 18 0 176

2 0 1 0 1 0 1 0 0 0 0
@) 67 (3 @ @ (© @ @M © © © @ @M (© (0 @ (@ {0 (0 (100
3h 10 7 28 2 38 ERERL 0 0 0 0 0 0 0 0 0 0 0 0 97
m @ @9 (@ (€9 3 (o) @ (@O 0 (@ (@ ( (@ (© (@ (@ (@ (0 (100
9h 5 14 4 5 83 1 25 1 0 0 0 0 0 0 1 0 0 0 0 139
@ (o @ @ ) @ (@8 @® (@ (@ @ (© @© (@© (© (0 (0 (0 (0 (100
24h 46 75 203 42 155 5 49 59 0 1 2 1 0 4 7 0 0 0 650
M 2 Gy @© @ @ @ @© @ @ (@© (@ @ @ @@ (M (© (@ (0 (00

BF  Gn_ 255M  3h 7 nn B 1 6 3 4 3 1 0 1 0 1 0 1 0 0 0 o0 8
(32) @49 (@) m o @& 6 @ O © @ @O m (o m © (© (@ (0 (100
24h 20 ¥4 9 2 3 2 3 3 0 0 1 0 0 0O O O 0 0 0 56
(36) (25) (&) (4 (5 B3 (5 @ @M @ (O (O m @ @ © @ (@ (0 (o0
000M  3h 2% 19 2

18 3 5 3 3 0 0 1 0 0 0 0 0 0 0 0 8

(2 23 22 @ ®©® B @W @ © @©@ @® © M @© @© (@ (© (@ (0 (00

24h 4 16 13 3 1 2 3 3 0 0 0 0 0 0 0 0 0 0 0 56

{24; @9 (3 (5 (2 @ (6 (5 (@ (@ @ (0 (@ (© (@ (© (@ (0 (0 (100
1 0 0

1000uM  Th 13 2 1 1 0 1 0 0 0 0 0 0 0 0 0 21
(4 62 @ @ @ © @6 @B 0 @ (1 0@ (2 98146 (n (0 (0) 98146 0 (100)

3h 1 15 2 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 21

B G2 0w o @ @ & O © @ © © @O ©@ @ © @© (@ (© (100

Sh 1 31 8 0 5 0 4 1 0 0 0 0 0 0 0 0 0 0 0 62

e 1y 02 © @ © @ @ © © © o M © @ (@© (© (O (0 (100

24h 41 45 37 1 2 0 7 1 0 0 0 0 0 0 0 0 0 0 0 134

(30) (39 @28 (0 (M (@ (5 M (0 (© @ @© @ (© © @© (0 © (0 (100
(IR ERET S /BET ECOLBOSHICHTERE %
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% il
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5-4-2 REBEDBREDIINEIL%E 24 BERRS LA 4@ L. MTFROEMRT7I/ HME

#£5-4-3 BRE3EED®N"*C-75=

WTFEOBEET I/ BBESLIUT o EZTAHE (nmol/ {A1E)

% 24 BEERIRE ¥ f- A X hiEYH Db _EEF.

] B B¥M] NH," Asn GIn Asp Glu Ala Ser Gly Val Leu Thr Pro Lys Cys Tyr Met _lle  Arg Phe B
#F  Ala  25uM  3h 2 B " 5 8 4 6 4 1 0 1 0 1 0 1 0 0 0 0 9
(25) (26) (&) 6 (9 @W @O @ M o @ © @ © @M © © (© () (00
24h 25 19 13 3 3 2 3 3 0 0 1 0 0 0 0 0 0 0 0 73
(34 (27) (18 @ (53 B @ @ © O @ M {0 (@ (@ (@ (0 (0) (100)
100uM  3h 2 21 1 8 B 5 7 3 1 0 2 1 1 0 i 0 0 0 1102
(220 (200 (18 @ (3 G O GG M ©® @ m @ @ @M ©@ @@ (© (1 (00
24h 26 20 14 4 6 2 3 3 0 0 1 0 0 0 0 0 0 0 0 80
B2 4 (8 (G @O B @ @ @ @ M (© @M (@ (@ (@ (@ (O (0 (100
1000uM  Th 13 49 2 2 0 5 1 0 0 0 0 0 0 0 0 0 0 0 87
(15) (56) 20 (@ (1) (0 (6 @ (© (© (©0 o M O O @ @ (© (0 (100
3h 72 20 4 27 102 28 58 9 0 0 0 0 2 0 0 0 0 0 1 322
20 @©® O ® ©G2 © (08 @ © © @© (©@ @ @© (© (0 (@ (© (0 (100
9h N 7 27 16 97 B0 68 1 0 0 ‘0 0 2 0 1 0 0 0 1 34
@ B B (6 (29 @3 @0 (O o @ @ (@ M © (© @ (© (© (© (100
24h 58 14 B89 46 122 63 8 10 1 1 2 1 2 0 2 0 1 0 2 492
12) (3 (8) (9 (25 (13) (6 (2 (0 (0 (0 (0 (0 (0 (0 (0) (0 (0 (0 (100)
#F Al 25uM  3h 23 23 4 1 1 1 2 3 0 0 0 0 0 0 0 0 0 0 0 59
(400 (39 @ @ @ @ @3 6 (0 0 (0) o M @ (© @ @ (© (0 (100
24h 20 15 4 3 4 2 3 3 0 0 1 0 0 0 0 0 0 0 0 66
B (23 @) (5 (5 @ (5 @ M @ M @ @ @ (M @ @ (@ (0 (100
100uM  3h 26 18 14 6 9 5 6 3 1 0 1 0 1 0 0 0 0 0 19
(28) (200 (&) (6) (0O) (6) (7 B M ©@ @ @ @ @ (© (© (© (0 (n (100
24h w7 U 3 1 2 3 3 0 0 1 0 0 0 0 0 0 0 0 59
(24 (29 (@4 (50 (2 @ B B m © 0 (@ (@ (M (© @ (0 (0 (100
1000uM  1h 3 1B 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 20
17y 6) 5 (M B © @ @ @© @ @© @© @O (© 0 (0 (0 (0 (© (100
3h n 15 2 0 2 4 6 2 0 0 0 0 1 0 0 0 0 0 0 64
@8 (3 3 @M @ ® @ @ @© @© @© © @ (@© @O © (@© (© (© (100
9h 2 18 1 0 1 0 3 0 0 0 0 0 1 0 0 0 0 0 0 56
(58) (320 @2 (M @M @©@ (& (@ (@© @ @© @© @M ¢@© (@ (© (@ (© (0 (100
24h 0 22 23 4 g 1B 10 4 1 1 1 1 1 0 1 0 1 0 1132
(30) () (7) (3 @® (00 @ @& M o m m m @ (M © (© (@ (0 (100
(A BT /BT ECILBOSHICHTANG %
0 ks W0 | T e
o | j'mﬂ!
600 | i 120 | )
e EiLey
500 _|mval 100 A
*® |l Gly - " M Gly
!m mse | 8 | | mser |
g oMe | B8 ¥
. | | ol % % (T
WAsp | @ 1 1lAsp
100 | % g B | ' ‘ % ‘ | ||mon |
0 F; a % L1, '%Mn| 0 Lt | L1, -‘41 " || B hsn
Oh |zu1 3 | Hh %ol sh | 2 w| Oh | Sh | 24n | 3 |zah| ol s oo |2
BuM 1004 M 10004 M I BuM | 1004 M | 1000 M T

5-4-3 REZREDT7="% 24 BHERIRE B /-1 R 4hiEHi 5. THOEE7I/BE
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2 TS Aty 5 — TG 55045

% 5-4-4 REDBED °N,C- NV % 24 BERERIR X & 7= 1 X khHEH DO Hb_HEF.
HTHOEHETI/ BEELUOTEZTA44 8 (nmol/ E{)

B N JBEE  BGR NH4 Asn GIn Asp Glu  Ala Ser Gly Val leu Thr Pro Lys Cys Tyr Met lle Arg Phe &t

Mk Val  25uM  3h 2 2 1% 6 10 4 8 4 3 2 2 0 1 0 1 0 0 0 1 98
(22) (22 (16) (6 (0) @ @ @ 3 @ @ ©@ @M ©@ M © © @© (@ (W00

24h 22 1B 15 5 6 4 9 3 8 16 1 1 1 0 0 0 0 0 1105

22) (13) (4 (5 (6 @ © (G @® (5 @ (0 (M (0 (0 (0 (0 (0 (1 (100

100uM  3h 25 21 12 5 7 3 7 4 3 5 1 0 1 0 0 0 0 0 0 93
@0 3 1 B ® @ @ @ @ 6 m @ M @ @© (@ (© (0 () (w00

24h 25 15 13 6 9 3 1R 3 m 25 1 0 1 0 0 0 0 0 1 126

0y (2 (o) (8 (M (B @ @ @ (200 (M (@ (@ (0 (0 (0) (0) {(0) {0) (100)

1000pM  1h 4 27 2 2 6 0 8 1 5 0 0 0 0 0 0 0 0 0 0 66
© @) @ @ @5 © 03 @ @ O @© o (M ©@ @@ (@ (@@ (© (0 (100

3h 0 3 0 0 0 6 0 12 2 0 0 0 0 0 0 0 0 0 33

© @ @ (@ @3 @ (8 @ (5 (6 © © (@© (@© ( (@ (© (© (@ (00

oh 17 28 10 3 54 0 45 5 80 69 0 0 1 0 1 0 0 0 0 312

B ©® B M ) (© 05 @ (26 2 (© © (© (@ (© (0 (0 (0 (0 (100

24h 31 37 5 B 97 3 053 13 75 66 0 0 1 0 1 0 0 0 0 452

(7) 8 (2 (53 @) M (2 @) (7 (5 (0) {0 (0 (0 (0 (00 (0 (0 (0} (100}

#F  Val  25yM  3h 2 21 0 2 2 1 4 3 1 1 1 0 0 0 0 0 0 0 0 68
B2 GO (M4 @ @ @ @©® B @ MO @ ©@ M © (0 (0 (0 (0 (0 (100)

24h 20 2 9 2 2 1 6 3 2 7 1 0 0 0 0 0 0 0 0 76

(7 @7 (2 @ (3 @ @ (5 @ @ M © M (0 (@ (© (© (© (0 (00

100pM  3h 26 2 7 2 2 1 4 3 1 1 1 0 0 0 0 0 0 0 0o 70
(36) (3 (0 @3 @ @ (® (5 @ @ M @© @ (© @ @ (© (© (0 (100

24h 12 16 9 2 2 1 7 3 2 8 1 0 0 0 0 0 0 0 0 64

(9 @5 (5 @B @ @ () @ @ @13 0 (@M ©® (@ (© (0 (@ (@ {00

1000uM  1h 2 9 1 0 1 0 1 1 5 0 0 0 0 0 0 0 0 0 0 20
(100 @5 () M G () 6 3 @5 M 0 @ @ M (@© (@© (@© (0 (100

3h 1 9 1 0 1 0 4 0 15 3 0 0 1 0 0 0 0 0 0 34

@ @ @ 0O @ O (2 @O @ @ o ©°© @ @ @O O @ © (0 (00

Sh 31 5 1 1 1 0 14 1 24 20 0 0 0 0 0 0 0 0 0 99

(32) (5 m 4] 5 M (4 @) O © (@© (© (© (© (@ (© (@ (100

24h 30 33 2 0 1 [ 123 18 0 1 0 0 0 0 0 0 127

0
23) (26 (@ (0 (M (@ (4 @ (8 (4 (0 @© M (@ @ (@ © (0 (0 (100
(Il TS /BT ESULBOSHICHTARIE %

0 vy W01 v
600 120
500 100
0 | %
S g
3 3
£200 1 £ 60
c =
i'l g
200 + 40 ;
. = g 2 % f ‘
0 - E%@J’q | 0 = ‘l . . /B . I!E
g _
Oh 3h‘24h bl | | o | o | o | 2R o | o | | 3 | o 1h‘3h‘9h‘24hlm
BuM | 100uM 1000 M | N BuM | 100pM 1000 2M | O

5-4-4 BEBBED/NULE 24 BRGNS €71 2KIEME L5, HTFBOEETI /B

£5-4-5 REHAEHEO7I/ETO6HHET S/ 2MED DM LB,
WTFEDBEET I BESLIVUT O EZT7AH4 8 (nmol/ {B)

B N BE  BM NH4 Asn GIn Asp Glu Ala Ser Gly Val Leu Thr Pro Lys Cys Tyr Met lle Arg Phe &
#E  NHS  1000pM  6d 155 292 175 N7 289 93 89 23 20 7 39 18 12 2 2 3 -0 5 0 1341
2 @2 (3 @ @2 @ @ @ @ m @ Mm m © @ © @© (© (© (100

Gin 122 13 4 132 2001 95 87 8 n 3 12 9 6 2 4 3 1 5 0 760
w6 @ @© (7 @ (@ @’ o @ ©O© @ m o © @ ©@ @ @ () (100
Ala m 9 30 8 156 48 52 5 9 2 9 8 5 2 3 3 2 5 0 545

200 @ (6 06 @9 (© 00 @ @ (@ (@ @ M © @ @ (©@ (@ (0 (100
HTF  NH,'  1000pM  6d 1 134 13 30 70 33 35 6 10 4 g 10, 8 2 1 3 6 10 0 643
mw @ @ @G m B @@ o @ o 0o @ m ©@ @ © @O @ (0 (100

Gln 100 32 61 23 3 33 5 1 0 5 6 4 2 3 2 3 5 0 3
9 (o (18 @ @ (0 @O @ © O @ @ (1 m m m m @ (@ (00
Ala 102 6 27 6 25 7 14 3 1 0 4 5 3 2 2 2 2 8 0 239

43 (B M @ (o @ ® M M O @ @ m o @ @ @ @ (0 (100
(P ERET S /BE T ESULBROGHICHTAEIE %
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X 5-4-5 BREZEEO7I/ET6HEEB I -12MEDHOH L.
HMTEDOBEETI/ BESLV T EZT7A4F 8 (nmol/ B1E)

ELTHALTTI VBEZSRLIZGE. EROMIET
I/BOTIVERIILY, LA 2 BVEERMEIA
VI A, BEOMMTAIEIL, #TFHTIE 7oE=
TAXY, TWEIVSTIZY, TANSEVB, TVFIv
BESTARGH », R)>7) 0, uf iy Tholz # L
ERTld. TNWFIv, FIWFIVEESTANSEVEE, TUE
ZTAF A T I Y STANGF >N a3,
TN Tho7

B 5-4-7 IZPNUC- E R —EE#R VIV (8
FiRE 1000uM) % 24 BN S 4724 2 LY O H#
L MTHOELERTI / BOEESAER L,
BEROWMT2MEL, BTFHTIE FVyIy > 7vy
SVEE, TANRSGFUEE> Y, T2 Thots
HEEHTIE, FVFIV > TNIIVEER TARAISTEY
BR> BV > TN Cholee TVIIZ THFIV
R hE, EFH (FVyIv 2, FIVFIVEELD L
LoEMERLTBY, RELEURBORRELEZS
A

5-4-8 12, PNPC- LR _EE#T7 5= (EF
HEE 1000uM) % 24 BERETRILL 7-3 FE L T oo E 2
ERETI/BRILOBEES TR, HEOKINTAIE
I3, #EEf, MTEEDL, FNy3Is, TANSSTE/EE, 7
WIIVER > TS5= > ) Thois

£ 5-4-9 12, PNPC- BERMA—EEH# ) > (BF
HEE 1000uM) % 24 BT 7= 4 30 & H T #RoE24
BEHET I BRT LD BB AR L7z EROMEIMN$IEIZ.
i EES, #TEEL, N2 > 0L ThHotz,

C HESIMERULEBBTI/BEThHLD
AN BINT I/ BOR BT
3 5-4-6 |[ZEFEIBEE 1000uM @ "NEC- 73 /% 24 B
RIS 7oA R R R OERE T 3 /BRI S0 3 A E RS 7h
L7 7 /BB AL TI /B RERL, 5410 1ZHEY
TR TS B DR LR LT,
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EFIRE 1000uM 0L T Y E=T WL 721 2 %)
W TiE, FREOTI BTN LA ED LY
BHET IV BEOEMER S o7 81 Hr51ELT
YEZTRT I /BRICHARTREAR L, WINES SN
(Vmax 34 ~128umol/g/h Wang et al. 1993) Z&
b, EMT I/ BREOWMEL S,/ EILNS,
Fro, REOERIZ. GLOO6HMZEBESHELMT
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NH,"

Eh&E
ol £
8

0 10 20 10 20 o 5 0 15 20 25
M h MM h A h A h

BAE

20 o 20 o 10 20
B h Ak L

5-4-10 ZEFHIB/EZ 1000uM @ °N,°C- 73/ Bi% 24 BFRERINE B /=1 2 KiEP D
HEDIMERUAER7I/BOZEZ{L

#5-4-6 BFRIRE 1000uM O °N,°C- 73/ Bi% 24 BRI & € /-1 2 @M hOBEBE 73/ BRICH T 5
HEVI7PERU-EMT I/ BEE (%) &2 (nmol/ k)
WS /BICH T AEBRY T MERULT S /ERE (%) B 7 EmRU i = /B (nmol)
-3 50
HElEE MBS NH,' Asn Ser GIn Gly Asp Glu Ala Val Leu fE#iE WUWEA) NH," Asn Ser GIn Gly Asp Glu Ala Val Leu &t
NH," 3h 0 3 9 34 2 20 22 10 3 3 NH,* 3h 0 1T 12 8 1T 14 32 9 1 1 78

9h 50 43 71 97 31 80 81 76 42 46 Sh 80 29 67 556 19 64 149 134 9 31107

24h 60 85 87 99 37 8 90 87 64 70 24h 52 289 1211350 55 54 177 217 30 102355

Ala th 0 20 7 27 4 10 13 0 1 0 Ala th 0 1 0 1 0 0 2 0 0 0 4

3h 11 48 38 80 6 51 53 46 12 13 3h 8 9 2 3 1 13 54 13 0 0 14

Sh 0 59 24 60 2 38 42 25 3 7 S 0 10 1% 1B 0 6 4 20 0 0 100

24h 0 85 37 75 4 53 57 38 15 17 24h 0 12 30 67 0 24 69 24 0 0 215

Gln th 0 22 8 42 3 18 21 9 1 3 Gln thh 0 2 1 2 0 1 9 0 0 0 15

3h 6 47 33 77 18 47 56 38 0 0 3h 1 3 3 2 0 1 21 1 0 0 49

9 8 59 46 B4 19 61 61 43 35 34 S 0 8 12 3 0 3 51 0 0 0 74

24h 5 70 59 B4 12 69 76 56 0 29 24h 2 64 29 1M1 7 29 M8 3 0 0 368

Val th 0 4 7 12 5 4 6 0 26 19 Val th 0 1 1 0 0 0 1 0 1 0 4

3h 1 48 27 35 M 34 14 0 49 65 3h 0 0 2 0 0 0 2 0 0 1 10

9 0 59 10 25 2 13 177 7 54 72 9 0 1 5 2 0 0 9 0 43 50 10

24h 3 8 16 29 2 19 24 0 58 74 24h 1 1 9 1% 0 4 23 0 43 49 146

-HIFER

HEAAE MR NH.' Asn Ser GIn Gly Asp Glu Ala Val Leu 78 WM NH,® Asn Ser Gln Gly Asp Glu Ala Val Leu &t

NH,* 3h 64 3 18 9 1 44 22 5 7 8 NH,* 3h 1030415 3.6 62.25 0.042 0.06 0.043 1.393 0.005 0.009 170.6

9h 63 33 4 99 2 65 82 8 27 18 9 89 M 7 162 0 0 1 33 0 0 302

24h 35 79 76 99 3 83 89 92 57 50 24h 29 176 29 527 0 M 41 100 3 1 917

Ala th 2 10 25 62 7 71 54 0 2 2 Ala th 0 1 0 1 0o 0 0 0 0 o0 2

3h 0 43 19 82 1 58 72 51 2 5 3h 0 6 1 1 o 0o 2 2 0 0 7

9 0 56 28 84 3 60 76 58 7 9 S9» 0 0 1 1 0 0 0 0 0 0 3

24h 0 56 43 94 3 70 89 73 25 25 2h 0 12 5 21 0 3 7 10 0 0 46

Gln Th 4 28 31 80 6 41 40 0 3 0 Gin th 0 1 0 1 0 0 0 0 0 0 3

3h 7 43 44 58 5 64 68 47 13 37 3h 0 7 0 1 0 O 1 0 O 0 5

S 7 56 36 8 5 58 71 56 20 1 9 1 18 2 6 0 0 3 0 0 0 16

24h 1 56 49 77 4 58 86 92 32 16 24h 02499 3 29 0 0 2 0 0 0 38

Val th 1 6 25 12 6 5 9 0 45 29 Val th 0 1 0 0 0 0 0 0 2 0 3

3h 6 14 19 31 5 16 20 18 64 63 3h 0 1 10 0 0 0 0 9 2 14

9 0 4 13 30 3 16 15 0 62 77 Sh 0 0 2 0 O 0 0 0 15 15 32

24h 4 6 18 38 6 39 29 0 66 86 22h 1 2 3 1 0 0 0 0 15 15 38
BELT2HFOINYIVEEERTAIENFHLH,IC TWFIERIRLIEE, EFBENI00uM £ T

EhTwa (IUE 2001 COXNEIVEENS, TAS LT I VEERRLHMICIIREREEII o7 B
GEVEE, TIZv, TANRGEURTOIEHEND (F WELD, ZIVFI 2D Vimax iE 25uM T 0.3umol/g/h.
H 2001)0 TANTF VBN, VTV, ALF=, A 100uM T 0.5umol/g/h T, WP EAEER 01 g%}
FAZUDEHEN L. FRABOERTH, HEETI/ TEHHT AL, BEH-0 TIEFRFN 30 nmol/h, 50
BEEOHI., BIUTI/ BOEREKOEMAS, ZFVy nmol/h &%, COMENSEIHTAE 1BE7I /B
I TNEIVEE TANSEVB, TANGEL, T FWINTHE, ORFHEOMTHRHOEERETI /BRE (67
S RENDOT I EPERLTWA I LR INT, nmol/ ) LW ALALWEREDT I/ EEAMENE

64
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2, 2N uf v PERL T N7, T3
JBEHROERTHY), ol UMoboT I B
RMTEIENTERY, ZOOMBPUFERLTL
T, EFEVHESNLHEREEND,

PLEXY, HEwTWThoEEOT7TI /BRITINT A
2, BNEORBEARICLY, EPEFICLVEELS
ZAMEIDDRELLEZ LN,

BAE F&H
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BE7 I BRIZ, HTETIE. FVyIs, TANSFE
W EETIE, FNVEIV, TRISFFY, FVFIVEE,
TANTFUEE, ) rREmLz. BNEh/ 7y
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GOGAT #HIcHhAZh, FIWFIVEE, TANSF
YEBATIEFEBL. OTIBEROSERL
LTEHSNA 20Nz, EZEHEENE NS, I
IR&ENZ2E N DI, HlET7TI /BOEREY 7 M PN-
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TS "N L2 PA (7 o282 BRI ELD AT h
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BIWEIVOFETH AN F -5 E L W&,
TyEZT TEBLIEAAYHEYEREICL o7z, BF
BELTOINIINET v E=TAA V2T NEI T
AIOITEFEHEONT WA NI VEE, ATPEULEL
9, W EHEISORLEDOEE. —AVF—0ff
Adav, gnlirvsivofiiroBohsin
F—, TOFFTEFICTIAShBILICLY, FEITR
ROFENHERI R o7 BHTHAEELLNS,
TI=Y MR LA ALY Tk, BINESNT S
ZUETNEILNIT I/ ETERESE. ZORIEIVY
IVERBERERBE TR EEZBN, T5=
YERRNSE A A DEYOEF L, BT yEZTA
INELH, FWIIVTEF LA R TE
Fld%d, ABILELREIANE—DET I D45
BTHLIANTF—FELFIVWEER, TYyETTE

FLEAASHED I DD THIIE P o7 ZhiE, 7T
=UDHEPEATHRESN GO, TVyIv~—
ERBLZTNIRST, 2000 BoEEHLL &
NVE—DHEBELBIOTHEEEILNS,

WL s 7zo) Ad, KL TERSNATI /BT
AL DHRTHY, HOT IV BRENTARB AT LV
72BN TERLTLEY, £FZHEL-LOLHEE
hi=,

DI EDFERD S, FVE Iz EEd S DFELEY
A TICERPICER Y IV EEHRAERH TS
ZENTETHY. BRI E)RESRS OEHTL L
T FICHTHICBV T AAZSEZTRARFEEIH)
FICHATHILEN, ERBERLORLIALEZS
Fulzs

£5-5-1 NIEBRT7I/BERRIE /A ZLHEDHO 24 BERIED "N ORRE
st q&l&:};nt—. ﬁﬁﬁ)’&:1 5/@ BB T = /% £°"N K92
A i 2N B30 PN BESUSD °N iﬁﬁ?i/ﬁ
_ B0 PN &
(A) (B) (A-B) (B/A)
nmol nmol nmol %
NH," i FEB 13292 3995 9298 30
HITTER 3226 1620 1606 50
5t 16518 5614 10904 34
Gin H#hEER 1718 549 1169 32
HTFER 787 71 717 9
5t 2505 619 1886 25
Ala i &R 1137 282 855 25
HTER 889 69 821 8
it 2026 351 1676 17
Val i EER 406 163 243 40
HFER 689 4 648 6
Bt 1095 204 891 19
‘BRER=EHLY
T EREBMELY
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