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EFFECTS OF ABSCISIC ACID AND INHIBITORS ON
« ENDOPEPTIDASE AND ARACHIN DEGRADATION DURING
PEANUT (ARACHIS HYPOGAEA L.) SEED GERMINATION

Bin Jinhua Sheng Yun Fu Jiarui
(Biology Department, Zhongshan University, Guangzhou 510275)

Abstract During germination of peanut seeds, exogenous abscisic acid(ABA) affected the endo-
peptidase and degradation of storage proteins. When dry peanut seeds were germinated directly
with 100#mol/L ABA, the endopeptidase activity and arachin degradation were severely inhibited
and the endopeptidase isoenzyme was not displayed on polyacryamide gel after electrophoresis.
After peanut seeds were germinated 2 days in water, exogenous ABA (100xmol/L) only reduced
endopeptidase activity, but did not affect endopeptidase isoenzyme, stprage proteins and
arachin degradation. The experiments in which peanut seeds were germinated in the presence
of ABA and cycloheximide (protein synthesis inhibitor) and 5-fluorouracil (RNA synthesis
inhibitor) showed that the role of ABA in inhibiting endopeptidase activity and arachin
degradation was not dependent on the synthesis of nucleic acid and protein. The nucleic
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acid synthesis inhibitors (Actinomycin D, Cordycepin, -5- Fluorouracﬂ) and protem
synthesis inhibitor (Cycloheximide) depressed endopeptidase activity, but did not affect the
endopeptidase isoenzyme and arachin degradation. The results showed that the
endopeptidase which degradeted arachin in cotyledons during peanut seed germination was
not de novo synthesized. We piopose that the endopeptidase was synthesized during seed
development and played an important role in degradation of arachins during germination.
The regulation of endopeptidase activity and the model of storage protein degradatxon during
peanut seed germination were discussed.
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B-ME # 50mmol/L RABRZEMh¥ (pHS.4), I3+ i%MBEAT 24h. JIET RS0 (10000% g, 20min)
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SWEE SRRREREANEEX, ABAEHR 12hEANMERRS, TERNEARS
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Tabie 1 Moim.ndmm:wnmmepwm tivity &
i dumgpeumuseedm i

RENKE ~ mw/nnua”wm Fo

n & Uﬁ.ﬂﬂq ¢ (ermination in ABA andjor inhibitor solution, for 5 dayl
Germination -

Index in water ABA CHM_  Act-D Cord - 5Fu CHM+5Fun ABA +CHM +5Fu*
bofors tro. HO (umoll) (1g ml') (ug mi) (sgml) (s ml) (ug ) ‘
atments (h) 100 10 40 20 20 40 2 40 20 20420 10+20+20

X3 0 94 01 20 13 16 07 09 17 22 34 1.7 0.8

Growth (cmxg) 12 95 07 74 29 40 10 - 21 71 112 41 24

24 163 03 70 28 46 19 19 27 92 143 43 22 .

_ 48 253 05 61 22 36 - 1.6 15 I31 195 53 1.8
Bk IMIE .

U/ Fm) 0 1003 240 696 812 913 898 942 970 879 941 8L7 618
.Endopeptidase 12 955 265 634 971 1036 932 — 916 828 973 828 74.1
* activity 24 1021 401 848 994 1011 1018 1016 1057 1017 1012 93.1 749
(U/cotyledon) ~ 48 992 549 721 812 884 — 632 953 1011 1013 991 753
HEREAAR ' _

(mg g’ BIER) O 64.5 380.7 2067 771 625 59.0 - 995 503 530 2033 17171
Arachin content 12 603 3857 1346 701 613 - - 695 T2.5 553 653 87.2
(mg g’ defatted 24 572 1502 . 862 667 584 574 ~ 643 642 663 621 , 835 -
powder) 48 541 T23 594 554 543 - — 561 567 582 563 613
mEaaR ‘ '

(mg g BMM) O ST 6734 678.6 6459 5612  — — 6262 608.5 618.3 6804 6725
Salteolution 12 5457 699.1 6283 6283 6272  — — 5763 619.3 521.8 5553 620.1
proteins (mg g" 24  521.8 6469 614.4 5514 548.1 - — 5425 5553 5425 5120 598.6
defatted powder) 48 5120 527.7 5100 5868 5463 - — 5120 5809 5463 5463 5583

* M{Y% pmol/L+pg ml'+pg mi’
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—REHE A W BRI T MR, Xt ABA WM GE R A BE W GE 1).

RPN BB R R S, FSARSERMT—8, RHA ABAHEW
PIEREE VIS EESEIR E RO, S W R A Y A 3, TR 1 R A AR R %6
ERW. WARFHA 100umol/L ABA 4%, ELMBKEAMMFNEIN, 10#mol/L ABA
AR R MR YN (B 1-1); 5K 12h i 100pmol/L ABA 4b38, #5—KMHF%

LMK BHE Oh _ . IL: 2 ER K F# R 120
Germination in water Oh before treatments .. 7 Germinstion ‘nfmr 12h before treatments

IL: b ERT KPR 240 ) IV: BRI Pl & 48h
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Fig. 1 The effects of ABA and/or inhibitors on endopeptidase isoenzyme of cotyledon during peanut seed germination
Cont: Water; A: 100umol/L ABA; B: 10umol/L ABA; C: 40ug mi’ CHM; D: 20ug ml' CHM;
E: 20ug ml' Cord; F: 20ug ml'! 5Fu; G: D+F; H: B+D+F




P2 RH%: RERAMERIN S RIELE: T o BkeE i IR EA IR E 5 MR Y W 67

WFEE, H KRN R, 10umol/L ABA AENE — KM TEW, ME_ANEEHE
W (E 1-1). BK 24h F/H ABA L8, MHIEABEMS, 100smol/L ABA PSPy 3
TAMAT RTINS — AR R EE M, 10umol/L ABA AETEWH (E 1- -111). Eﬁﬁ48h
F4LHE, ABA XMFCEHEEH@E 1-1V),

2.3 ABA MIEZREE A K& R F RS EEAOKE

ABA HIEMBEAREAMEREANMRE, WHASRESHHAKERX, HREHEANE
AR, EHRBHEA 1006mol/L ABAJLFELMMELRE LK REM, $]XR 48h 5l

AMBAMBER. R HERARWAN (Cord, Act-D, SFu)REH K4 R #H M (CHM)

- WA REREERBEAERTHRPHER, EXNEBEORRET—ENER, EYREE
ANRRIBERCEAMNSS, DS KMARKN SNTREEHRPEFAR.
CHM #1 5Fu —EEE&EZN&ER%&@%%&%EBW# EHEEVIE ¥ H ABA R 1E
A1,

/A SDS-PAGE. &a ABA ﬂﬂﬁﬂﬁ%iﬂiﬁﬁ%&ﬁm, ﬁﬁjﬁﬂsﬁiﬁﬁ B,
" H# ABA ﬂﬁﬁnﬂl’:iﬁﬁﬁm 5&%?&&#9&, WREHANHAERRE. HRTHA
lOOymol/L ABA 4:3, RLWP BN EE SR (B 2-1); %2 12, 24h i 100pmol/L
ABA 4hH, RAMBELETHE O RS (B 211, III); # XK 48h HLL3E, ABARFHER
WAL EEORR@E2-IV). ERABEARAANFNEREARERATVUEE MW,
CHM f 5Fu —RB A x ABAMBAKEOFMREALEHEZ W E 2-1-1V).

2.4 XS
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Table 2 The regression of endopeptidase activity in relation to the growth or arachin contents

AR K .

WERE & Bl MXEK  HEE tRR GES:
Germination in~ [ndex . Regression equation r df to.001 Correlativity
water before .
treatments (h)

0 a Y =-0.2069+0.05 157X 0.449 10 0.703 A E¥ Unnoticeable

b Y=4753-4.323X 0.916 9 0.735 i % Noticeable
12 a Y =-0.1002 +0.07696X 0.492 8 0.765 A B ¥ Unnoticeable

b Y =429.1-4.06X 0.892 8 0.765 B ¥ Noticeable
24 a Y =-0.4040+0.1048X 0.381 10 0.703 A £ ¥ Unnoticeable

b Y=197.5—-1.348X - 0.966 9 0.735 2 ¥ Noticeable

43 a Y =-19.19+0.3220X 0.631 9 0.735 AR ¥ Unnoticeable
) b Y =68.93—-0.1329X 0.730 8 0.765 A 2 ¥ Unnoticeable

a: £KkE&- BME# Growth—Enzyme activity; b: MREH — MiE# Arachin content—Enzyme activity
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Fig. 2 SDS-PAGE of saltsoluble proteins in cotyledon of peanut seeds germinating
in ABA andjor inhibitor solution for 5§ days
1 and II, Cont; Water; A: 100pmol/L ABA; B: 10#mol/L ABA; C: 40ug ml' CHM; D: 20pg mI’ CHM;
E: 20ug ml' Cord; F: 20ug ml' 5Fu; G: C+F; H: B+C+20ug ml' 5Fu; I and IV, A.B.C.D.E are the
same as in I and I; F: A+C+20pg mlI' 5Fu; G: B+D+Fu; H: B+20ug ml! 5Fu
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T AEEREA S RSSO X RRANY -0.73, EREEMTHR P ELRE MRS K
 ERIREEEAE,
3 i

BRABABN (Act-D, Cord, SFu)HMEE KA MW BN (CHM) % S FLWFHR. ©
MNMEHLEE AR, AXRRAR SFust, EARAHREAEAILNHANBSLHENH
HEMTFHHRAMEK, SFulB4RT (RNA I rRNA AR, #X 12h B SFu ¥R
MEKNMHERYERS, RUENHRELHTFEHRNY DA (RNA A rRNA AR,
LS A RZANE, BB RERTHRMEKNME,

RIF TR A %% mRNA, Thel # Duer RBUHHEH T 4 Bk 6 3 UMK mRNA BF T
BRAFHFWTF i, SR mRNA $RT4RIERIN. SEEHTEATANERAE
BRARM SN, HRBBIMEIEADREE, REKENE 1), EERBARMER])
AR REE RN ()R A BTN, SNEEHTHRFRERIMEENRETENTER
AELRMGAR. BHEERENTHALE 204 ST NBIEAYNEE, FHRTHEN
EHEENTN, EFRATIA AL T o 09 Bk 6 A 1 M3 3k LA mRNA;e;m#?amﬁ%*.
ERRERTHRFEFER.

— SR R RIS R T4 R RS T AR SRR, M AWA ABA T BIRLIEEE .
WRARSHSERT, HBDEREEEFSHEACY, BERRMKEM, Kk ABA M
W R R T BEL AL A B R . — S5 SCREIRN ABA I AKAR NS Y 0 R R F B R
FRFT7E ABA WP R A P BRI VB R TR I 51, Bk g 410 00 0 R 2 B R 4
IR TR RN, AT R ABA 7E85 R TR HEF U 00 Bk EE 0y L B8 05 M A 26 IR 1 M
#% (% 1), CHM # SFu AR AHEB ABA /M. BETRITAN ABA W EEFHTFHRER
Z—RWH TR RRER, KRR RER IR, ABA MIDH AR KRBT B
MAEERN SR, ' 4
 BEMTEXBRARDUAFRAKENDEAIES, BR1-1.5d P RA—FRALIHT
(R %), AXREI ABA WIHIER SHEANEA X, HRTHEMNZSMWHKEA TR
BRI BE  RE AR (1 — A, B 2—A); % 48h HANFEMEHER (B 1-D, E2-D). U#
£24h HARA(E1-C, B2-C), XWIRELETHIBENIMOMEEHRFHRNX 2d
R, AIMZ—ZABE 1dAENE S—RITHERR IdEHNE. Ben s
HEHATE: (DEARMRABENEL QMENE. BETHIZHERARAFAY, WH
IR R E LB BE. ROV REETFHEBREE RN, HROERSMRHRE
H -SRI RSP U R R B (R R %), PR —Fh, BT HEBR Bk &k Py LIME LA BR R
HAXET FHFHTM. Elpidina SV iERFENCREAR, ¢REANNSREARY
HRANEETFEOES. BMRMNANEEFHERERINRERTFRATLBT AR, AW
T PR WENE AT RGN, ABA ML £ 5 —Fh 3 £ N 5 4 T U8 S0 0 0l 59 A9 X5
#.
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AAXMAECERHTHERBEOREBHRFHERCHRANER, EEFHTERESH
RPEROBEANANSREY, BAXEBRANWERRIE. BARBAREELRER
HBRERRS, WhHTFHERD 70% KHH, MAEEEREAR G 5.6%, 2S EHA L 20%,
STFRBED, EMAERBONEBRTEA LRETHECEKEANRS. BERTHFERE
HMBEN, RTEREANBRRESXZAMMEEEQNMENLR™, Basha
Beevers!! {EWIF0 F IR 0 M 2 BT R 06 T ISR . RATI 95 R 76 4 T o SR I A9 BB 9

BCM A I Endopeptidase -

WS Storage protein ‘. o AWM Proteinase inhibitor
(NH,), AWM Amino acid’
%M 3E 1 Modified storage protein - & ¥Rk 4% W UM Active endopeptidase

48k Short peptide
Z M Tripeptidase
Z AW Bipeptidase
M AW Carboxypeptidase
XM Amino acid

B3 EEFTEREA R R bR B
Fig. 3 The model of storage protein degradation during peznut seed germination
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