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WE KBRS AT RN 97A, FEIEB-EANNIY BUR LU VTS R B A BRI, BB
LW R UL B 56%, RSN RIS 5 M AER S MIE R I 36.4% F0 30.3%. RFERD
W 97B BN AN MY RIS TR B A SRR, EESBORNA B R, RISV AL
B, EESBMETRNE, Bl 97A MEE K BEEEER, SRV 165, W2 o7
MRS TE IR/, B — UOBAEAMERI I OTA B U AKBS TR tE BT OTB 5, T M A A LA P £
REEEIE. BAREH TR 9TA H R KRS BB 97B B 15% X 55.5%. Bl 97A EHREH—
WAL KB S A 10 97B #. B REES LR, RE AR RN E KB IEEYT
We. {EIEMHBAMUBREE, Bl 97A AR ISR AR, SHMBREAKE, XWRBRKREL
MR RE AR, BOBEMHNNEREYN, EEEERINERT RNRFRTAFRERE
SRR AIZ 10% S RB AN MESKY, RERNEKMUEEERERE. FATRZEY
&4 ) BAPA KRS EUFE R REEAE . ZERE, URABSALRME; WIRR R = KM P RAE X
HYEMA, AERKMAR AL, 7TAER B E 4 DA 2 H.
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CHANGES IN ACTIVITIES OF PROTEASES AT PANICLE
AND POLLEN DEVELOPMENTAL STAGES OF
CYTOPLASMIC MALE STERILE RICE

Sun Guchou Lin Zhifang Lin Guizhu Liang Chengye
(South China Institute of Botany, Academia Sinica, Guangzhou 510650)

Abstract The soluble protein content in spikelet of Zhenshan 97A of cytoplasmic male sterile
rice decreased rapidly after the formation stage of pollen mother cell (PMC). It was
56%, 34.6% and 30.3% at uninucleate, binucleate and trinucleate stages of pollen,
respectively, as compared with that at the formation stage of PMC. The content of soluble
protein in maintainer line Zhenshan 97B also decreased, but again increased at pollen
binucleate stage, which showed a pattern with saddle curve. The activity of azocasein
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protease increased in Zhenshan 97A after the PMC formation stage, whereas less change in
activity of this enzyme was found in the maintainer line. The activity of endopeptidase in
Zhenshan 97A at the stage of first panicle branch differentiation was higher than that in
Zhenshan 97B, and it decreased at the stage of pistil and stamen formation in both the
sterile and the maintainer lines. The activity of endopeptidase in sterile line was higher
than that in maintainer line by 15% to 55.5% at all developmental stages. At the stage of
first panicle branch differentiation, the activity of aminopeptidase for the sterile line was
higher than that for the maintainer one. After the stage of PMC formation, the activity of
aminopeptidase increased rapidly and reached to the maximum level at pollen trinucleate
'stage for the sterile line. It may implay that more protein in sterile plants was
proteolysised at this stage. The results of protease inhibitor test indicated that
aminopeptidase in sterile and maintainer lines after the formation stage of pistil and
stamen was of cysteine type with 10% of metalloprotease. However, aminopeptidase in
maintainer line at trinucleate pollen stage belonged mainly ‘to the cysteine type.
Endopeptidase, BAPA, from sterile line at trinucleate stage showed cysteine- and serine types,
and also part of type with metalloprotease, but it was the serige type; only in maintainer
line. The changes in peptidase types may reflect the derepression of the gene coding of
peptidase in cytoplasmic male sterile rice.
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3ot A 0 B 1R 0 AR 0 7 AR R A, A LU 5T B T LR K R R R S B AR B A
BT, AR BT iR & A B B 2 —B, R7E 1972 4F Laser kN 1EH
WE YRR 2 R B, KRR B 0 K T AR IR BRI, — R
HERRANAMEAEY R, X ] fil 55 YR S AL 2 AN R AN A0 0 2 B ) G 40 A 1 IRAR AN P
WHE., BABT RN TR, BHRE KRS/ T IE 5 B8 A AL h 2K AR,
B o T 40 R R B KRR 1 AR AR Y R S R T T A . AR SCHRGE T 4H ML B A KA
il 97A MR R 97B LREMEM AR X E MR EAMEEE A, FEEST KR A
BFHYLE AR R E R — SRR,

1 FHRFITIE
RERLW 9TA MRHRBU 978 MR AT LR MBI KB A, —BEEER R
8T SRR SIS, S B E 4R K RN AL AR S 41 R [R5 4 RE AN AL 2 4 S R b

B, FBMEEFHAERNUIFP, 474 10 mmol/L B3 Z B A) 50 mmol/L Tris-HCI %
M (pH7.4)HF 4 CTHEE. R/ 20PR-52D B RE H # &.041 12000 X g B.L> 15 min,
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Wtk ISR, BRI OB MR E B B KR B A P E KRS Y . B — #8494 10 mmol/L B
FHZ B 50 mmol/L BEER NS v (pHS.4) BATIE®, 4 C, T34 12000 Xg B0 20 min, L
T O RE YK O

BEAKREEENE  DUFTHEE - SRS eHS. DB ARED NEY. WA
10 mmol/L B3 Z B2 50 mmol/L Tris-HCl Zrh A B M P, 30 CHRE 2 h. REMA 15%
TCA K ILBR L, EAHTHE 15 min J5, BOWKELEBR, DEBRERNRE, WE LR
AREBLUTEBEYE.

AREEEMME 4 10 mmol/L B ZBA 50 mmol/L B B 44 2% vh ¥ (pH5.4) 1Y B8 LN
AJEHY) BAPA(ZEF BE -L- W4ERL - 0 - RS EBLEER ), BRRASE] 20 min, 30 C. REMA 25%
TCA &I R, ZBEOEME EERE 410 nm 6Rik, LG/ RIEAEE 1.0 R BAHH
B :

SREEMNE 4 10 mmol/L HEZEEH 50 mmol/L Tris-HCl ZrpiK (pH7.4) 4 ) B8
W, MAJEY LNA(L- B8R - 3t - REBE %), B 30 min, 30 C. RAU 25%TCA
KIER B, SBELENE L BE 410 nm BRI, FFiHEREEHED,

# #2 Drivdahl 1 Thimann 77 % B %) PCMB f PMSF % . FE B $iE ¥ A
PMSF, PCMB #l EDTA S EERUELEMW. MU LARSNKERENE, BOHFYEITHE.

2 %
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MR AR T Z2 M 97TA AR R 97B 4B — KA A o 1b 3 B et 8 U, W
FEAAMENTESEES SR, ARBERRNE, BRERZI 7B WA HEES S BRI,
FEHRMAERME, MEMNAEFNE, SRORNEE —REERN & BKF, RABR AL
A, XA TRESE RN EAAALEERRERAMYRLRN, REATHWELNLE
Bk, PHABHEASERIE. MZWITAFRER, GERSABESEHETREERSE
HEMEAE, BB TTAEE S S BB BT B K 56%, R =830 5 N1k
B B BT R 1Y 36.4% 1 30.3%. AERZI 97A BRIt & B A R SRR 7T AR 2 40 i
FRIEHEAR T A —FESR (B 1), SR TANTEEEQRMTEEEANBAL, 1k
W R TR AEZY. T AR R TR & T 5 TS LA A A KA R A —F
KA.

2.2 BMEAKBEEHEN

B 2 FB, MMEEERE RS 9TA MERR BN 97B (e ALK 5 48 T A 8 B B
HMEAKEBEEAE, XWRMEHLHEER, MALNSHARERNE, 2l 97TA KB
EAKREE R, ZESIRATE N L4, SRR B R BB 2 £,
BB KRS R BOA B RE LM, TRRRZI 978 MR S5 &
BAKEEEERE I, ERER), BRSPS REERRIAR, XRWEER A
JTY B 5 KRB 4 404 % B R UK RIS Y B A0 AR, TRl 97A Bl 9TB AR BEBCK,
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Fig. 1 Changes in content of soluble protein in sterile line -

Zhenshan 97A and maintainer line Zhenshan 97B

at different panicle differentiation stages
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Fig. 2 Changes in activity of azocasein protease in
Zhenshan 97A and Zhenshan 97B at different

panicle differentiation stages

W E#¥E2I 97B  Maintainer line Zhenshan 97B

1. —WAAE4 4L Ist panicle branch differentiation stage; 2. —RAAES LI 2nd panicle branch differentiation
stage; 3. MEMEZSTY AW Pistil and stamen formation stage; 4. EWSMMHEIRM Pollen mother cell formation stage;
5-7. WM EBM Pollen developmental stage; 5. #4E#I Uninucleate; 6. —#}] Binucleate; 7. =# Trinucleate
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Fig. 3 Changes in endopeptidase activity in Zhenshan
97A and Zhenshan 97B at different panicle

differentiation stages
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Fig. 4 Changes in aminopeptidase activity in Zhenshan
97A and Zhenshan 97B at different

panicle differentiation stages

OFEERI97A  Sterile line Zhenshan 97A MR A2 97B  Maintainer line Zhenshan 97B
B HFME 1 Pi/m Numbers 1—7 are the same as in Fig. 1
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2.3 MRKEFEMTN .

W 3 AL, FE— ARSIl OTA B P AKES G 2 97B W . TEMERERETE LR
B PR TR AR, X AT AR R WL & B MR LB AR A R b . ERBIEA T,
PRKEE IS M A TR AR, Bl 97A KBl 97B AR 1 pYBREE TS T, Y R IE AR
15% % 55.5% Z 18],

2.4 SHAEBERETWL

B 4 Al L, Bl 97A FF R IELAE— VBRI YA K KBS B R IT R 2L 9TB
B, REAMGRAN S KAEABESER T —REEN. B KEERE, AERAMRERY
WS R, TEAAENEEAT. ENSHEERE, RERD W 9TA WA KISt
EEH, ESRBERREAKT, A 14.7%. HXTE, BHERZI 7B WEBIEERK
218, MIEKEFEAETRSZ 9TA K. AT RARF R SBKE R 58 E B KE
BEMIEL. M BMEE R E AT ROEEAR T, TRSBAREQREEM, MRR
RMEMESLER RN, MERRE.

2.5 TREMEAMIREEER %1 FEPHARBI 97A BIFHREMEE ST = 00
£ KB RN P RKEE (RO BIE R

iy
=i Table 1 Effects of different protease inhibitors on the activitics of aminopeptidase
K[ﬁ]%ﬁﬁ’\]ﬁﬂﬁﬁﬂ/ﬂﬁ and endopeptidase in Zhenshan 97A and its maintainer line at pistil

and stamen formation stage and pollen trinucleate stage

e OHF AN EER

REHS, BRE—Mm % BR EEH M8 _Inhibiton (%)
ﬁ m, *a %EE’& Yﬁ‘l’.—t "JF' i ﬁ =% Enzyme Line Devceslz)a;;:;ental PMSF PCMB EDTA
BRREFMEEREEALE  amm 2 9A WIS RS Pisti 0 295+ 03 7.6+ 1.0
E/‘J ﬁ}% JE% R )I@E El E@;‘é X Amino- Zhenshan 97A and stamen formation
pepti- =## Trinucleate 3.6+0.6 57311 448+£0.7
|k % PMS |1y 22 .

A3 f MFILE qse 07 WS R Pistil 0 262404  88£03
E&E E E@ y X PCMB ?ﬂl tfﬁu Zhenshan 97B and stamen formation
02 b E R Wi f1 % EDTA ZE# Trinucleate 0 22.2%0.3 49+0.2
MEMEBEAE, UERZ AKE ZWIA W Pistil ND ND ND

. N Endo- Zhenshan 97A and stamen formation

&
pepstatin A MBHRITE o ZH Trinucleate  48.5%0.8 S1.6£02  169%0.1
FREEM. HHBUOTA  duse  pyyorp wBEWAM Pstl S517+10 289206  23£05
MM 97B EHRERE M Zhenshan 97B and stamen formation
=## Trinucleate 39.8+0.8° 0 0

BEE DR, TEHER

ND: K #:# Not determined

R T BRI R A
BB SRS 1 LU B AEE (26 — 30%) AR T 10% ME 4B, MAE=#Y, PCMBH EDTA
AR AT &SRB R 57.3% M 44.8%, HIAHE RAEKM N LM EAMAME &R
T TR R S AR AL RIS, 5 EDTA MHI{L4 5%, MR bRk T A KE
HEEG M EAMEIE ., Bl 9TA SHMEL U 97B FHRE MR A MM E &8 E AN
B, XAHESAERNAGEMEARNS S BHEKEERABHEMEAX. RERDU 978
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TEMEREZSTE R PMSF Al PCMB 3f P9 BKES 0 1 43 51 2 51.7% 1 28.9%, LB 1) 4 ikl B35
HEBBALERE, Bl 97A WESHII L L ERA A AR B Y, R
e & BEE; MEil 97B M ZEMA AR E, XERENMEEEATRRIA N =K
1A e AR Y P AR R 4 R 1 BH B 2

3

HYHARFELZHEARE, ENEEQRKERILS THESRMNEER, UHNATHEHYFR
RFFYRE R, AERSNRFREERENYR. Bk, WRAHOREESIEE MR
MEUEHZAEDHXR, EATTEHNRBHESER. A K BEAEANMIFETEE S

ARHECSENTRLN, EMESERMUE, AEATERESS BRI THRESAT

KBEEHBENREMARERKER, KEEFYREHAZS. SAREMEA—SY, N
WREH TR AAE H AR DNA. RNAMEL K, X EBEKRERIOYREREE, TR
MR EREITBEEEANER. CEXRFHRIFRZI OB kT, HBELEFUAAN
AIBEHEATETARANEE AR, MAFTRZ 97A Wb T/ F M E & R AU E
Bty RRNGRER, WSEELR SARERMERRTAREASBORBERK, 2=
BHXBIRMAE. THEEBEASERRERANARAZTYZ G, ALEFAECAER LA
#E, TIRAFRZN 97A SRR 97B, LM 540 T B E A SR A9 B E 1 K 8 B 5
e, MAELMLUG, 2 97A MR E A KBIE R MR, RAME QB sh A MK R R
f R =Yy, R B SRRIEI TG AL, M2 978 Mok B N A X B M, B
VR B EREA NS 2. IR T — R KA W SRS A R A, ERANAET
W, SURKES TR YL AEE T KRR A ARAR L, R AE N B A0 MO B A AR, BT M
BREE; MEARARASKTATR. EENMIBMELLETN, L7 ROMKEEE RS R
F. BHBKEE R R R R E R KB RS A AR, RS R DT EL
X W] B BN MR MEYE A T R — R A AL,

KRG A R, EAEEEEEDY, BRCESYIEAEBEMEZH, 2l 9TARTE
R ALY EE R AR A RNFGEY, KFEERKNKREIBAILABEKTE
BY RATEAMYBERRNENEEREAHERE, AHERBEAERKNALGH, AL
EAMNEABORELESEAEREUR, BIER, AFEREAQRMERFLIRE, —Ek
B e B R A S A T RE S e — S 2R RN, AT O e R ko 2 | S A D A
BREAMEE. B—FH, BHEARBUSEPEOBEE, (5O AL MBS
k. A EEEVER T R R 2RI E QKRR BAPA AKEIE R ME, MSHAAT
HMEARRMEREEML. MBS ER, TEEERFHZ K RHER TG LI TR
40 MTE B3 '

Chosh i\ B REZWENZ M, Bl TAXRFTAMKBERBARLZFTH B
o, RBTEAFBRBHORETHEZRETNE P ARMERLR KRR, BSXERFTA
MR SHERTIER. BELRMNLRRT KEERRDLALMHSE, I
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