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Abstract: In order to address the role that calmodulin plays in the regulation mechanism of calcium on the
genes expression of ethylene biosynthesis and signal transduction pathway, the studies were carried out. Discs
excised from tomato fruit ( Lycopersicon esculentum cv. Lichun) at mature green stage were treated with 272
mmol/L CaCl, or 272 mmol/L. CaCl, + 100 pmol/1. W5/W7 solution, and then cultured under the aseptic condi-
tions at 20 C . The results showed that both ethylene production and expression of LeACO1,NR, LeERF2 genes
could be inhibited by CaCl, treatment, and CaCl, + W5/W7 treatment could prevent the inhibitory effect of Ca-
Cl, treatment on ethylene production and expression of LeACO1,NR, LeERF2 genes. However, either CaCl, or
CaCl,+ W5/W7 treatment has little effect on the expression of LeACS2 gene. These indicated that the in-
hibitory effect of CaCl, on expression of genes in ethylene biosynthesis and ethylene signal transduction pathway
might be related to calmodulin.
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RN, FFIREH,CaM SREMNBAFZLIBRE
FEYHER! Y, A EEBEERERBFE
EARE M REMXABOEE CERLHL™,
Bk Ca’ A N REERIEREEALHM K FF R
Ca* " M RERRE LRI — B H AL Mm%l
LIHIER . —HHREINR,Ca® e M H A
ZHmMBIEY R —ACC W BEH1, R mH
ACC E fL B 9 Y& ¥ T 30 %1 2 4% &0 & 10
Njoroge! 7'l Tanakal® BF 55 7 81, Ca?* 3 Z 1 4 B
W5 CaM B X, HULAT R, Ca®" 3 Z 4 4 W
MREEAENZFERFGTH, M CME5T
Ca " MZHmEMMAE., BEREZEEYER
MESHISXBEEKZAP,CaM M C* WHE
KEHA MR RME, &3FH A CaM M Hl ) M
CaCl, WAL B EMRELE F, BRI CaM #
Ca " MBEZRMAEYDERMESH AN EE RS
FEYER, R Cat M Z A A R R R R LR
BEE ML ER R R RIERE .
(S S A ~
1.1 #8

E3r W R SRR SEE - 3R ¢ Lycopersicon escu-
lentum cv.Lichun), F 2002,2003 F&{EMH T E
BRABZERBEHN. EHEM )5 30~40 d R
R/ —B RBA E B A B F A8 4 i R
IBMREREBRRELEF

B A fE &3 32 B S B Campbelll® 1y 7 35,
BAYS . REBMAMENERIBY N EEHR
B, RESBINT . EBS TGN . HEHELTH
KERNBBIEE 10 min, RELE KM% T %,
TAR(AR 1.0 cm) FIEXRE B WL IH B, 43 FO A0 45
EEHREOTERERER =, FITILBLHE MR
SKHRATILEM . AFRTIWRELEANELY
BR.ABIERF1.0cm, BEHN0.5~0.8 cm B R
KB A, AEEKMEER . THEKWEE, HXE
MR E R RIS RT . RSHE R ERE
B FHA 60 mm RIS, A O EFHEHD,
RATFHREH 20 CHEBER , HARKEAKESR
WHHZS, UREZSHNZHSE, HRFHS
B/AREKE,

FEE AR 12 h )5, BRABEREE K PO
A 20 pL 4bFREGH, Bk SRS 48 h, IREH BB 2
AIERRE . ALFRZGH R CaCl, W MR MR 2 272

mmol/L, W5 ) 100 pmol/L, W7 2§ 100 pmol/L,
X HAL T R KA,
1.2 ZHWMWE

SRR FE GC- 14C RS M %W
E,GDX-S02 HAEH,HEK 1.5 m, A XEH FH
WHREM, BILHIN,, BREHI H, BERN SO
mL/min; M MWEERN 160 C, HEDOREN
120 C, R 60 C, AKRERFMETEF HAE
ZAMEALhEHSE, WEEE 31K,
1.3 RNA I #1 Northen # 3£

RNABRR %5 R ZHANG® Wi, %A
BEPL DNA 5] #4712 if 7l & (Random Primed DNA
Labelling Kit, TaKara /=& ) 3£47 R AL R brid 4 89
#l %% . F Hybaid ™/NBYJE %% 2% 38 4P #4724 38 R B,
43T N Church & Gilbert buffrer, &1 B2 60
THA 6 h G, MAZ2P FRiC 8 LeACS2, LeA-
OO1,NR, LeERF2 #4743 24 h, BE/SHEH KK
BE:2XSSC #1 1% SDS Z i/ 5 min,1 K ;2 X SSC #
1%SDS 55 C 10 min, 1 %&; 0.1 % SSC i 1% SDS
55 C 10 min, 1 K., ¥tigMFRAR S EQL,
MAMBERRS BEPEAXKHA, -70 CHE 7
d, R BB

43T PR 4T LeACS2,LeACO1,NR, LeERF2 K
HRVK%ESZBRESEFIRERREEDHEAR
TREHCEFEIOV,

AR5 BT A B8 Al Excell 34 247 S0 3B A0 78
il B, PR S ERREEARZBENIREE,

2 BER G

2.1 CA'MNBAEMFALENFEHRLEAKZ
b= 354: 00 A

ERENEBERES,C A HEEYEZREL
MERREE BRELES R, A, G2 v
FEEFHFABPE_FHE, AEERABELEER
Do AR C FEEERKZ—, W5 1 W7
RERENMHEA, W S ERARWNHREET
W5, Bt B AR WS EH W7 2 Y,

Bl 1R CaCly, B AL 3 K& CaCl, MG AR
MEAF-FALENERREAFZELERBHE
M, SRR, C MHBHRELAKZHENE
T, 55 8 AW B R BEE T PR Ca®* X Z 48 A B 0 41
YEfo CaCL+ WS BEERL B A Z W B & (LI
Hit, TH)X}0.70 nL/(g-h), & CaCl, I 4L B %
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ARER R ZIHEBER R 1.4 £%(0.49 nL/(g+h)),
iMi CaCl, + W7 b3 SR LB | & 4 Bl & & CaCl, #
WA FARELE S ZHBHER 3.9 /5,88 T
1.89 nL/(g*h),

25 ¢ 5.
= [ CaCl,
= 2.0 7 BCaChWs T
§ g AN B CaCL+W7
X3 §\% D
O:5F %\ “/’//,'
§ o
g AW V7%
L5
B 1 Ca®* #0458 3 B ) 4b 2B X 4 B F AL
RLAFZHERHBHRW

Fig.1 The effect of Ca** and CaM inhibitor on ethylene
production in wild type tomato discs,excised from
mature green tomatose

22 CMBARMEAFNLENBHRRLER
LeACO1.LeACS2 3 i% B %

ACC 4 i (ACC synthase) #l ACC & 1L (ACC
oxidase) /& Z i 4 W1 & BT & P B B A K
ACC & lfEfL S— IR HEAR M ACC ¥4k,
ACC E LB 7 32 ACC b N LI . HFHY*
MR R, ACC A BEf ACC AL R ML RHEA
KRS H, LeACS2,LeACO1 £ & #li ACC & H§ fl
ACC E LB K WA , 4k T il SR 55 B 2 o BR
AZHOKBEER ), RBZERERY,Ca" 41
M LeACO1 £ [H iy 2 3% , T 55 4 2 0 il 77) 0] BA &2
Ml Ca®* X LeACO1 BIfEFH , 51 LeACO1 3 H £
ERAE N, EX LeACS2 2 F iAW, Ca’* 4t
045 R 3K 40 o R AL B A AR RSB B (B 2,3)

ck CaCl, CaCl, CaCl, + W5
(A) (B)
(A)CaCl, Bl 4b P X LeACS2 ik HIR W ; (B)CaCl, F1
5 98 2 0 01 70 — ) AL B X LeACS2 3k 5 W
(A)The effect of CaCl, on expression. of LeACS2 ; (B) The
effect of CaCl, and CaM inhibitor on the ?xpression of LeACS2
B2 Ca®* P48 0% 40 2B 53 55 3000
EMREEF LeACS2 RiXHIH M
Fig.2 The effect of CaM inhibitor on the expression
of LeACS2 in wild type tomato discs,excised from
mature green tomatoes

CaCl, + W7

CaCl, + W7

ck CaCl, CaCl,

(A) B)
(A)CaCl, #%h kb B Xf LeACOL i'égtﬂﬁiéuﬁ ;(B)CaCl, I
25 8] 2400 1 77 — [ b B XF LeACO1 ik BB M
(A)The effect of CaCl, on expression of LeACO1; (B) The effect
of CaCl, and CaM inhibitor on the expression of LeACO1

3 Ca®” 45 A 3R HD B 7 b 2B X SR Fh
EMREEFR LeACO1 RiZHI M
Fig.3 The effect of CaM inhibitor on the expression
of LeACO1 in wild type tomato discs,excised from
mature green tomatoes

2.3 FAERMEF Ca?* HBEEMEELEHR NR,
LeERF2 £ F R iX §95% M

NR ZRZBEHIZARERNZ — ERTRBL R
I NR R ERERM, NI RS | 2K AL
11 2% i3 ¥ 7] B 5 NR mRNA g B A X110,
LeERF2 J2 ¥ i i [ ok B9 & 4 2 b 9 #2 | F
(ERFs), HEEXZZ R ZHmwERE, WE
FEAE H, 5 LeACO1 2 H Rk AL HE L, NR F1
LeERF2 3 [ i 3 ik ¥ 32 | Ca’* AL 38 A9 3 1 , 11 45
B 25400 1) 700 4cb 2 ) R AR T Ca® X R B PR K A
HIER (B 4,5),

CaCl, + W5

CaCl, + W5  CaCl, + W7

ck CaCl, CaCl,

(A) (B)
(A)CaCl, ¥ &b 3 % NR 23k # §1 ; (B) CaCl, 1
5 38 A 70 — R AL B RS NR Rk i 80
(A) The effect of CaCl, on expression of NR; (B) The effect of
CaCl, and CaM inhibitor on the expression of NR
B4 Ca’" #4518 F M H 7 b 32 2 R B
EMREEK NR REHTME
Fig.4 The effect of CaM inhibitor on the expression of NR in
wild type tomato discs,excised from mature green tomatoes

CaCl, + W5

CaCl, + W7

ck CaCl, CaCl,

A B
((A))CaClg Bk 4 FE X LeERF2 i(ﬁf)ﬁﬁ?"ﬁ ; (B)CaCl, 1
5 8 24 4 7] — Rl Ab BE X LeERF2 3R 3k 1) % Wil
(A) The effect of CaCl, on expression of LeERF2;(B) The
effect of CaCl, and CaM inhibitor on the expression of LeERF2
5 Ca’" #4518 3 1 &7 b 22 X R
EMRELER LeERF2 RiZHF I
Fig.5 The effect of CaM inhibitor on the expression of
LeERF2 in wild type tomato discs,excised from
mature green tomatoes
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5 8 Fe A BE R 0y 0 AR Ak 5 B A SR R o AR A L
AR B AR AR R e RS A R SR
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REMARBUFERNEZR — AR B FH&E
BRAGARLHEE RSN B RTH A
EREFROTRCHEFSLRERM, XHREH
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S E (calmodulin, CaM) B— AT EHEEF
HERREYTHEIIEER, E0H 30 SFHEE
HREA D, CaM Z B BRAWEN,H5 Ca* 4
SEEATHARAN -SEEANEE, M FAEH
Ca’* 5B A9 — FR 5 A FE A= 4K IR 7, 0 40 L 19 B 355
W AR AFARTFRERNHEE BER
B FEE5RANTARMNEAE S B2 EREER
BB, Bz, CaM B EEEEH M E L, B
REH,CaM BE5RABABEMXEREE . 2
BEEEENZZ TG RENHAESE LM
HISAR BB SR EEE?), Tianbao H12 #
PEFHERAT - ESRAREAEAER, IR
HHTYEBRRENE BN —BRKENG6 bp
#) CGCG DNA K38 ,CGCG R B " EHETFZ%.
BER GEFESRANERNEHTRRD,

Ca* " LRSI BRLZBHER, EERE
MERBRFEEHR, XAEFERE M gmy e
ATER. EXHEBERORMET IMNE C2 B
BEMALBARFFRHESARRLIEANZHE
BOEZREMRRID, ABRRE, SAEN
RA BN C " M BHRLEA ZHER W
wER, HWI fERE WS EBE (B 1),
Njoroge! ' EXH GBI BB R NP R P L KK Ca-
Ch+W7 BHRLZHBERBHABMNETF CaCl,
BMAE, XE5EMRERMF. Ca* LB G
B E R L LeACO1,NR, LeERF2 £ FH B #E ik,
45 8 K M R BE 9 SE I Ca?” Xt LeACO1, NR,
LeERF2 EEFZ XM HMEM(E 2~5), LeACO1
RASBEMREZREZHERHEEZR) NR,
LeERF2 BREHMZHAEHMIEAMNESHIRRTH
XRARB P AETR Ca2* MHEETS CaM

HEERXMRHZELEYEREHEHRER,
LeACO1,NR, LeERF2 7 — & B #i I, B 5% 35 AL 2%
HEOHEGTRABZEHEM ) W NR RAERE
HEMH LeACOl HEM XXM EMRLAEIE
FRAY S HHxeERES BN RTRAEE
X, HULEKIMNE C AR EL SBRENE
YERME Z IR B A EERIE® RX, AT
METRERRFTE
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