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seedling growth stops. Under the conditions of the inhibition of translation, soybean radicles cannot complete ger-

mination. These results indicate that soybean radicle germination can rely on the mRNAs synthesized during seed

development and stored in the dry seeds. The development of the seedlings cannot totally rely on stored mRNAs -

newly synthesized mRNAs are required for this process. Also newly synthesized proteins are needed for soybean

radicle germination. Fractionation of soybean radicle cell components by ultracentrifugation and quantification of

mRNAs in different cell fractions by real-time PCR finds that mRNAs exist mainly in non-polysome structures in

the dry seed while they exist mainly in the polysome after 4 hours of imbibition. This suggests that mRNAs are

mainly in the state of storage in dry seeds. After imbibition, mRNAs move to polysome in the state of translation.

Polysome profiles in different times of imbibition also reflect the movement of mRNAs during the germination

process.

Key words: plant cell physiology; storage mRNA; seed germiantion; soybean radicle; transcription inhibitor;

a-amanitin; translation inhibitor; cycloheximide; real-time PCR; sucrose density gradient ultracentrifugation
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BETHEAEHTFK. 0.4 mmol/L % FMHIH a-
aminitin % YR B 100 pg/mlL B33 30 i ) ik £k B B
(cycloheximide, CHX) EWRAEEFEML A ; 5 —4HFh
TRBKBALE 2 min, 25538 M IRR 2 HEAE
EETFKT, BT 25 CREENRG . AHEM H )
R0, 4, 8. 12, 16 120 h.

1.2 FAITEDAELARIFZHIE

A FITRERLO A4 h I 200 mg, AIA 1 mL
R ZE PR (Hepes-KOH 40 mol/L, pH=7.2; KCl
10 mmol/L, EDTA 0.1 mmol/L, Heparin 1 mg/mL,
CHX 100 pg/mL, DTT 10 mmol/L, HEHE 50 o/L,
Triton X-100 (AR HCH 1% ), F4r0HE, KUHE
WEEE 1.5 mL B8, 11 400 t/min , 4 C,
B0 10 ming B ETEW 0.3 mL, SRl ERE
9 100 ~400 g/ 1. 3% SE R 25 B2 16 BE W5 MR I T, 4
°C, 45 000 r/min (SW60Ti, Beckman), B> 2.5
h, HEETWESER, 54 60 pL, Il 260 nm
REEEFE(H  (optical density, OD), 4R I(E 2
HIHI & 0 h FIWT & 4 h B HCAR 40 MO 2 A28 IR RR A &
T, AR A E 2 AN (R A o AR R (R A
fyLis],

1.3 {EHY RNA H & cDNA

R A Trizol 3" RIBUK FAAR & RNA, #3511
AF] (Invitrogen) $RALHIBRAEULHTT, - MH0
RS MEY¥ER, BhHMER 3 K, MEK
JE 5 L KA.

GRENET B B LR B 2 R R A e 2
BAERAL S F i RNA, FIBRE " . W
RNA Y& B2 5 B sk i .

B2 900 ng RNA, #% PrimerScript 1st Strand cDNA
Synthesis Kit ( Takara Biotechnology (Ki#&) HIRA
H]) LR PHRE AT W5 RV A AL cDNA.

1.4 SSHEE PCR REESH

BHBRE KR (soybean expansin) FER (se)
B -TEHEH (soybean beta-tubulin) FE[H (sbt)
JHBERE. Hr, se EHFTIYFFIN 5-GCAAC-
CCACCACTCAAGCA3', THESI ¥ F 4 R 5'-
TGAAATAGCACGGGACGA-3'; sbt L3 W F 5 N
5'-ACCGGGCTTTGACTGTTCC-3', FiEs|#F 5 H
5’-TCATCTGTTCATCCACCTCCTTT-3’, Lk c¢DNA N
bR, 47 PCR 1Y, P& BrlRMEGR i i vk 55
SO, EER T B L, FAKXKEITE. &

BT B BORLAE Ao .

B ng &FBWERKEHRL, #% 10 58
JERRE, BU107" ~ 107" ng/ WL MbRvfE & F Tl 45
YERZR. f#i B Takara 4% #] SYBR® Premix Ex Tagq™
(Tli RNaseH Plus) 257 & #3647 LBt 9¢ Y6 € & PCR
(real-time quantitative PCR, RT-qPCR) N, A
TRFRAR/NA 20 pL, BHCH 2 wl, IERE 10 pmol/L
T4 0.8 L. HoAth #5230 & W UL B 21T 1
fE. BHLRE 3 PAT.

P ¥ HEC K SE i E B PCR BB TF 7 B
RSE R P8 MBS E 1, XL AT hn AL
ACFE. TR ooy B AE R E B LAGE R/ NI
L, BT EAL 2.
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mol/L, SDS 100 g/L, Glyin 500 g/L, 2-mercaptoetha-
nol 50 g/I. 1 Bromophenol blue 0.5 g/T. Fg{H] i a%)
BA; 100 TS min J5, b (RNHEBEIKEE
JB YR ) 100 g/L) , 100 V B3k 3 ~4 h; &5,
KBtk L E A BN 4K .

% & BT B 2% vh i o Dunn buffer (10 mmol/L
NaHCO,, 3 mmol/L Na,CO,); 3 E 55 V, A
6] 75 min. FEMEST, WL 4R B0 5% 1)
449 1 h, A PBST (1 x PBS, 0.5% Tween-
20) ¥ 3 W, HK 10 min. EFRGTAEHERRE
1hj5, FHPBST 33K, #K 10 min. R/G7E_
FPiikh iR TR 45 min, FH PBST ¥ 3 1%,
BIK 10 min.  fJ5 A MRAAF ZOGAN & (Amer-
sham pharmacia biotech inc. ) FEF7HEIN, B {k#EafE
iz ) et v U B S AT

2 HRE#
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77 mRNA $ R IAFE TRAES . BRE.
WEFF L KR MR & SR Y TR
TH, HINBEHMATERE. WRGETF mRNA 767785
RId B RAEAEH, B 4w KL AR BT &
mRNARIFFAE T T80 7. SCRBEIOR G M 715 %
WL LR R RicY), G e - MEE
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Fig. 1 Detection of the existence of germination

related mRNAs in soybean dry seed
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BRI
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LEG I FAM G X R Z AR A mRNA & A
IR, RN FMEX KRG ER P EA G
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Fig.2 Quantitative analysis of the mRNAs of se (a)
and sbt (b) during the germination of soybean radicle
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4 F/KHIRIE 8 h BYIRAR 5 5 2 0. 4 mmol/L e Al 51
a-aminitin JFHE RN 8 h HIEHE; M A8 H R Marker
3 &3 Western blot 47 X ZREIRAF &
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Fig.3 Analysis of protein levels of glutamine synthetase
during germination process by Wesrtern blot (a),
SDS-PAGE showing equal amount of total proteins (b)
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Fig. 4 The effects of transcription inhibitor

on the germination of soybean radicle
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AT WA AR A RIIX AR, SRR
TR ARARAILL T R BRI AR A B e, 2
TR R L, B AR A S5, R
FELL se Fl sbt fE N ZERFRICY), i RT-gPCR 34
mRNA 7EA R WAT A e oA B S AT, +
PR 9 mRNA 27 TR AS 19 T 40
Zitgrp, B mRNA EEFFEEHH, R4 h KRR
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oL B T A A A i 16 B 22 A A b B iR
JREE E BE AR At mRNA AR
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Fig. 5 The changes of mRNAs levels in different
subcellular structures after different

time of imbibition
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FURRIF KRR . BT 2 R AR B3
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Fig. 6 Polysome profiles of soybean radicles
after different hours (Oh, 4h) of imbibition
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LR R A AT LA T b 1 Hh A 1 B RS
BR? NI — A, APt T #iE
PEMR R REZIRR B EE R IE L. DLHRELEK
R SRR X B4, DU ML 7E R0 IR 100
pg/mL FHFANEIR CHX B R EMRAR g se A2
H, MR KRR R R B & 45 R = WK
MRBEER, RSB IE MR SRR E A K
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Fig.7 The effects of translation inhibitor on
the germination of soybean radicle
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