v

& % CkEE) 7+ # %
% f 0 W H A
¥ B E B B WO 381 B
Sl R W OA 634 4 A 14 H
24749 5 OB LRSS 48 1 HEY
BFoR B E W L K2 K2 B R B 5L R

(BLRE) BRLFEEH

22k T HE 2 AN a2 O RuBisCOE H D Hi H F
FZ A3 % EBHPre

mXEEEZER &E B
#E KE EM #®’ —B XH
#HE KF FK
Ph#E B BE



WX oM A E B
¥

Ribulose- 1, 5-bisphosphate carboxylase “oxygenase (EC4. 1. 1. 39, S{F RuBisCO
LB B) EAER® CO BE EAFROBEERERRICH S 2 DML bOBR THS
L EbiT, RAEICBOTHAANEAE LN 55D, MR LCROSRICIAT 5 EHETHS.

RuBisCO (3% /2 3 SHI% THEE « M0k « MEAOKR L LRSI, 5797 310D
YDA & >T, ROMMKEPIET 5T & T RuBisCO MMM ESICHRILT 3. F7,
4,33 @ RuBisCO 34458 Amino BOE B FAO DEAELHAEDODICH~N2ELS ¢, ¥

BMHb (:a‘s‘,einal:lQ%'b\cf , .

Lk, ?‘751’35%54[:@%@3 LERMBDOENL &i)xé, Bk /33D Homogenate % {F
D RuBisCO EHZMILEML, ERPAMORN, IEKEOEME LTRAL, Mk
REEWEOBEMRHCRIAY 5 C L h5E R ',Ohfb‘zo C O process £kid, Hbmogenlzed
Leaf Curing-Tobacco Protein (=HLC-TOBPRO) &I T3, LirlL, ZOFEiCiZFE
EHE OMEAPBShTEY, Z0FEEEMALT 3RV DhORITT & SAbid 5.

RuBisCOEH DM & WH Bh 5 DEEL AR, MEOBZV RuBisCORAZRBEET S
TETHB, ZORdHiiE, RuBisCOBHEZBOFV Y NI EDLEE L Z DFEH 5 RuBisCO
EOEENERTENT 5 LBSERLIS, LALIEHS, 5 HETORuBisCO ZHDFIA BT
BRHEDE (I HILBALERLS D D5 /33 biomass DR BOMINEICEHRLTHD, RuBisCO &
BEBOENI NI EDEE LW SEAL SRR, T, E,OD RuBisCO EH D
B OR LD f i iS4 2 O, B8 E 75 3 RuBisCOEA D5 A% M ICRE L 7<BF
EZHIIIFEAERLNIT N,

7 CTAHRIIEC, #53ZEDORuBisCOBHDFME VI AREHL, TOREBEL I
TOREETE T, Y, 9932 L RuBisCORADEFTTOZBOE B L ERKEL
DB EEHL 2o RiT, ¥Eh DO RuBisCOERDMMGM SOz A& SR8 & 712 3
i TD Z DSRIC DV THN, K%L, RuBisCO BEOARICES T 3 protease DYHEIC
DWTHANT, ; :

%1% 2 a%ED—HIKBT 3 RuBisCODBIES &
 protease iEH & D%

RuBisCOBASEIL, EDage it ko TREKBUBI LD, KBONENR LOEEEMT
Hohlksh TS, LeLyNaicB0T, RuBisCOLED ETH I 53 EHIRH
BiREAERGNIEV, AB T, RuBisCORHABOBVEDLRE ik} 5ERITARE
183 pic, EDO—4%E L TRuBisCOEABOLE, ERHBEOLE, £ L T/ IROM
i H 5 RuBisCOZH 4 EIT 2 BRICRIE & 75 » T { 5 protease fE# & 3 age & DBAKRIT O
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Ti&% L7,

FINTAED—4ICHT 3 RuBisCO 0BMEEH
BEO—4:%8 L TRuBisCOORNZEH M~/ TEMOH % 4- liter pot KB L, &
FRENTHERE L, THOBATIOBEOEEZRANE L, ZORE « Z#LOBRIT OV THN

7o bbb, BRM 1emitis-7/H
HEOFMB L L, BEDRIFEIHEE
T5ETE5ABEIMIETL > 1,
AEHEEER, Kieldahl E%Bic
BOFRE6.25 200 THHL, Ru-
BisCO &R I A[ANEDE S % SDS
~-PAGE %47/i - 1-1£ic, Densitometer
(Shimadzu CS-930) TER L7,
E—WH Y OB RUABEESR
HEOBBEORBEMIZIIKR DS HE
#2208 HEIREKITEL 2, TO®IE,
HAESOEERLE bty iDLk
3153, Chlorophyll &8 ORDIEL
(13- 735BE%EEIL, k@bl
AAEHERAE BT 5% 3 RuBisCO
DORMEIGIR, EomERMICHEWE
B By BB TEEOHIER 20 B ER
ITII60BIRE T TIT Lichs, Ebk
32 BRIRICETH O LI (Fig. 1),
ZDT EMS, RuBisCOREDOR
Bfic B TERICEEGKR Eh, £l
BT tDBEAR B LT
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Fig. 1 Changes in the ratio of RuBisCO to soluble

protein and RuBisCO content in the 10th leaf
during the life span of tobacco leaf. The amount
of soluble proteln was determined as the N content
with Nessler's reagent after Kjeldah! digestion,
using TCA precipitate, and the amount of protein
was calculated by multiplying its N content by
6.25. The ratio of RuBisCO to soluble protein was
determined using SDS-PAGE with a Dual-wavelength
Chromato Scanner(Shimadzu,CS-930) at 565nm.

DEREAGREINZEBEHETHET &b o7, £72, RuBisCO&HII Chlorophyll 88 &5
WIEDOEBEFZEEED O h, EEIF RuBisCOBHSBOEWELM 4 3 1-0 D 3 B #I7THIR

HEL L TEWNTHS L ERE L,

RuBisCO SEBICRIBIEZEHZFREDE
BELDEREBELILEITYHHIEL, Z0813BHOEIz DT 283 %1z Sampling L,

EhD RuBisCOBGR%E A L1,

EXROWMIC X > TE-HH D OFHE, FIEREAR, BLURuBisCOSROE MpED
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bitc, TDTELDERFEREFKRHIC
452 &35, RuBisCO B kicE%
THHILEBbhr-T,

RuBisCO D& &
protease ;& & DRI
¥ED—4%2EBLT, RuBisCO EHoD
HE & protease i & DBIRE TN,
protease [, EOMMMKEHL,
pH 55, 7.0 B8LU8.5DRMETT,
casein ZH/E 1240°C T 3 B/ incuba -
tion LHAIFE L7z,

protease DiEHREFICX ST HICE
HRTT VA VREDEM T, ZLT,
Zh 5 DE MR RuBisCO DB E L
CEDT BEAP Sthiflich TR
BAeic bR L, EOBEOERIIKE LR
Lic (Fig.2),

ZDkHkERIZ, RuBisCO BEAS
BOFWs o EDERICEBNT, IXH#
TAREDage NEETHELEERLT
W5, 37bH B RuBisCO BEDORMHF
Holcdn s ~aEOIERAIER, Ru-
BisCOBRDGWHER208 HED 5,
protease fE¥EAS 159 BHiD HEE% 30 B
HOMMP#EYTH B &R NT,
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Fig. 2 Changes in soluble protein content and
casein-proteolytic activiy in the 10th leaf during

the life span of tobacco leaf. The crude extracts
were desalted on Sephadex G-25 equilibrated with
10 mM citrate-phosphate buffer (pH 7.0), and used
to assay proteolytic activity. The reaction was
carried out at 40°C for 3h, and terminated by 7.5%
(w/v) TCA. The amounts of acid soluble amino
acids were determined by Ninhydrin reaction.

® 2% 2,37 RuBisCO O & 2 D4R

F1EBWT, Bo—4£%8 L7 RuBisCOEBDEE & protease fEME D BAFRIKOWVT
FHICANT, 2R, RONERPIEESRTFTHE L L, MHdlic->THELLS
protease FHREBMR BB LR T3 LMbh -1,

AE TN L3 XD RuBisCO %, AIEEMIRD ABichoREHORETHH TE 23 bu-
ffer &M%, EFORGSELAVTHEMICRE L
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BER: buffer o pH AS, TEER
OB RUSBICRIZTER

AEEEOMHR USRI RIET pH
OB % pH 5.5 » 5 8.5 OHEPHTH I,
BAMREER, ThZhRAL 5 buffer
TR UMK E, 40C, 3RHED
% 7213 0 ¢ T2 I BIRE
LikicBET3EHER» O RO,

HMEEOBR BB OO buffer TIEL, £
DRI BRI ¢ HNRE(ETINEL
ot BRAOMHEBN—-FLh -7 pH
7.5 IKhk~, pHESRBWVWTIRZO
84A~T3HIIETH » 1z, ithEhD
RuBisCO BAD ARG IRBR MO pH
5.5 TR OEL, Z0EMIREEDDOEL
DHEMNETHICE LD >k (Fig. 3),

THbb, s BOFANEABDOHA
OB D buffer DFM:E LTI, pHT.5
FHEDSHEEASE YT, L bELELD
SEEDOEBLIDERITHS T Lbh

2 7‘:0

incubation 2»,

BEE buffer OEBHRS DOFE

BERE buffer O & LT
Kk WMEN 3B HERB LD,
glycerol , EUI‘A%@L‘-(O%D@EZ&}
oW T, 2hsoaAEtEROMH
RUSNRCRITTHBER T

B L B2, NaCl oFm
RiHEAREISEBREMNSYE, £
LT12.5% (v./v) D glycerol D&
i, FicER TREEBIRET B,
EHORBREMABHELA LN,
L# L, 30mM 2-mercaptoethanol
®1mM EDTA OFMiL incubation @
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Fig 3 Effects of pH on degradatton of soluble
protein and release of amino acids in crude
extracts at 40°C for 3h. :

Table 1 Effects of 2-ME on degradation
of soluble protein and release of amino acids
Incubation LSD
2-ME oh  3h  Zh .. .
asoc atoc 5% 1%
Sol. Wihout® 193 071 190
: 100) (37 (98)
H:?n (1 87 039 159 003 004
mg-mi-! b) . . .
()  With (100) (21) (85)
a 260 432 295
Amine. WIOU™ ooy (68 (113) 3 1e
pmobmH by 289 73.8 386
(%) (100) (255 (134)

Senescert leaf disks were ground in O.1M Citrate - phosphate buffer(
pHV_5.5) only{a) or the same buffer containing 30mM ME(b).
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BECEOLLTEAONBEEL (BET 3L LB 507z (Table 1),

®3E 2NalMEET O protease DEHE L FOMNY

£ 28T, Mitbuffer O pHRBEOMBBRUHBICAS CHBL, BEMO butfer i
2-mercaptoethan]l Z5M L 72156, ABRUEREOMELE L BETEC Ehbho1,
FETIE, HHEDO RuBisCO DRICBIS T 2 protease DHEIZ DV THANT,

AN SO RuBisCO pitg(k
protease i€ & % RuBisCO &E D73 % B 5 -0 4FE X RuBisCOEBH%, LoweDHiEAbE
W—MMH B LB fEic kDR E LTHB:, SDS-PAGE THIN/-#% RuBisCOBH DM 1T

96% T, RuBisCO 533+ A
RIDRA(3 SDS-PAGE TH~/B
DofREINTT» 572,

RuBisCOERASE i1

(protease B¥RKDH

2k e

protease IT & A RuBisCO D4}
BOKTEERICHS 12D,
RuBisCO #3& 4TSV BERK
ZHELTRIGICAVAHBESS
b, DI, F2HEDEREE
BLT, RuBisCOXEBEL TL
730> protease BRI O HRH K
Uz oRAkEHRE L,
HHH#&IC Gel P & DEAE-

cellulose chromatographr & %
BEEAW S HREIR, RuBisCO &
HOBREILE TP -1, B4
WHEZRS LIRS, Hitthg
D pH% 5.5 KFHELIWCTT 3H
& pre - incubation 3'5 &b,
i BES» 5D RuBiIsCOER D
BREIEHTHS EDBbh-T,
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Fig. 4 Changes in the amounts of protein and
amino acids, and proteolytic activity in the crude

. extracts at 40°C and pH 5.5 as a function of time.

The senescent leaves were homogenized with
50 mM citrate-phosphate buffer (pH 5.5), containing
30 mM 2-ME.
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Z DFE, protease DRIEY, BLUBHI D OLEMIZE It LB Edbh o1 Figd),
Chud, MK D I I RERR O protease HHELEL, Zh oS, pre-incubationi & » Tk
fibahich, F/ci3 protease DRFUALEFAS pre-incubation i L VBN &1L & i
RLERE BRI, MMM D pre- incubation #id, protease & A& T X &3 icH ith
ti#th ® RuBisCORE £R £ TX 5

T Edo, HilHE DO protease T 40
X % RuBisCOBED i % 5.5 125 400 LI NV,
OEZROFAMLE LTHHTESL .§‘ 30
¥ L 7o gi
YT
R OProtease d B 520
HEICDNT g% : 057
#ZALEAEMY, pre-incubation Q-_g 04 1=
THl protease MEMARMLEOS, g 3 03 E|S
W45 H, DEAE-cellulose #15 4% :f{l‘; 0.2 Q,('_.; ‘5
o v b THEEFTE -1 (Fig.5 ), . 0. o|2
casein ZHEH & L THI» 7 protease oLt 2\ ol O Q;
OTEMR, FREBEES LBRBEBEDICTH 0 10 20 30 40 50 60 70
Boh, BREEHTRI>OFEL Tube No

R&EL—Dpeak & LTHbLNWT,
. Fig. 5 DEAE-Cellulose chromatography. Each tube
K& 5% 4 DO Fractionic 31}, £ contalned 5ml. Protein was measured by dye-binding

iy . " method(Lsen, 1978), and casein-| proteolytic activity
NEHIRME L TH S Sephadex G-100  yas assayed at 40°C for 3h.

THMRABL, EHESOhRER

W, TNFNDHES D protease D _
. Table 2 Effects of protease inhibitors on
HzHHLT. proteoiytic activity of each fraction
Z# pHIRWF D peak 5 b pH v '

5.0 ~5.5 iLH->T, #DpH &HT Effectors Relative  Activity
TRuBisCOEH:2# L7, prot- Ffe.1 Fel Fell FoV Fe.V
ease inhibitor IC4 2 BB AT~ Control 100 100 100 100 100
SmM ME 103 113 250 169 202

&5, DEAE-celluloseJFIRHEES o149, sps 86 8 S5 73 77
EREBH D EICBOWTKEEENEDS 10pM LPT 107 105 67 42 64
s, S5mM 1AA 103 92 65 40 61
e M PMSF 85 47 32 93 77

metal, aspartic protease @ inhibi~ 5mM DANM 87 109 103 103 86
tor KX->TRIBEALHEIN -T2,




zhiext U, BE 45D Fraction i3 activator % Inhibitor it & - T Fraction Z&ic B 55
ETHEELZT T (Table 2),

Zhopllicky, #xaZEokli#kicid, serine protease, thiol protease %Xk &
U7 D protease BWEEL TH D, DEAE-cellulose iZ & W A S Fraction itz 2 4
OMBBRIE>THETRALTHEEEL 50/,

¥ & ¥

N3 FEDRuBisCOBEADMLFIA L W BAL S, HMEDOEV RuBisCOEHAD KB ERE

DI DEBHBHEZITIID, DTORREEN,

1) RuBisCOBHREDORBHAMIC BV THERIEAR SN, EMcBOTREIVELSBE
NEEEATHBL LW DD, /L OBEARED—44AB1T Chlorophyll SR EFVIE
OHHBIBIGRAED 4, FfIL RuBisCO BHEROSWELNET 5 73> DEMA LK
HLELTEYTHBI L ERERLK,

2) RuBisCOEBHAEEDHDEDIERINIX, RuBisCOBHES BRI KITE LIz HHEH20
HBtED» S, protease {EHED LR BHi0 HEHR0H E@fa‘ibi‘ﬁé’r@dé% tEEmI NI

3) RuBisCO ZH DM OBER®D buffer DML LTI, RuBisCORHADMHBNSE hDZ
DREDE pH 7.5 (MFE O HRAE Y T, MK KE CTREKERET 28, glycerol
DEEMIE RuBisCOEADHR%E HIZ 5 T L IF o e S h iz,

4) BALLIcs o BX DS oK IC I3, BRI TRuBisCO BEA%X® L ST 5

serine protease, thiol protedse % EIJJI:\ LG BHEE D protease BEAT BT EMRIN
72o TN 5IZDEAE-cellulose chromatography it &0, §-D5® Fraction &bl S, pro-
tease inhibitor i X ZRAEDREE® RuBisCO BEDMMED L3, ZHZENO Fraction
TR >TW B EBRD SN,



EEBEROEES

RERZ BT 5 CO.BERER & LTD RuBisCO (Ribulose—1, 5—bisphosphate carboxylase
/oxygenase) 13, REETIAREELOWES 50, MYEHTL>L bSREETS
EOTHB, 22 SIZRuBisCONLBMBERC/RERE LTBOhLORBMOB = &
b, HE, TOBERER X A cEOBEREHOEBELTERD S WIXFEEE LTFIAL, AR
EEENTRENBEOMBE A5 T LAMREZh TV S,

/X, 2 A2EBAOFAELT, RuBisCOSBDBVEDLE L, BIRTCOEAH
H&HrHbh e LTERNBELYBHLALIOTH S,

FTRBERIZY D, 2 A2EEDO—ERBIT S RuBisCODBNE(L, BEXRKBOME, HMHK
f1D protease {GE DEE e ¥ 27, RuBICOEBBLEED =D DEDIRERFIFT, “O0EHE
BB ARET 5 HER20E BEN S, protease{EH 25 LA 5 LI HEEHI0E B ORI EY
THHIE, BAGEL /7 re 7 4 VB LIBVEOHBBE®RN D 5 D TEMAIX RuBsCOS
BOSVERINET D CDOERINERL LTERNTHH T L2HR L.

Hl&HEL LT, pHT.5MhEDOH#buffer AEYETH b, MK ERCTERERE TS &
12 glycerol DEIMARUBISCORBE ML 2 Z A ¥4 Boi, Ibi, ZLETHELER
S REMIEERICHE, TACRBEBOREAER D protease BT Z EXBLMT LT,

LED X 5, KB & 23S 5D RuBisCOBRHDOHMF B B3 » R E % B
LichDTHD, FBHIZBERLOZNPREINLERZETH DO LEER AR LA,



