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Abstract: 1-aminocyclopropane-1-carboxylic acid synthase is one of the key rate-limiting enzymes for ethylene biosynthesis
in higher plants. Based on the cloning of Sc-ACSl1, Se-ACS2 and Sc-ACS3 of ACS gene families, their expressions were
tested in the roots and leaves of sugarcane with Sc-ACS1, Sc-ACS2 and Sc-ACS3 as the probes, respectively. The results
of Northern blotting analysis showed that the expression of Sc-ACS1 was induced by ethephon in leaves, but not in roots;
that of Sc-ACS2 in leaves and roots; and that of Sc-ACS3 in roots, while not in leaves. Under the environmental stresses
(cold stress, dark-growing condition and LiCl stress)and hormone inducement (IAA), the mRNA of Sc-ACS1 showed a
higher expression while that of Sc-ACS2 maintained low expression level in leaves.
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4 AR HE RIS o SR, B Z 4 TR P HOESR
ACC & BLEB (ACS) Fl ACC EALEE (ACO) R Z 1
BRERK 2 P REE, NRZHENEY S EME
HESX 2/ HMHEE BEENEXERXR. AT
HHZEMARE RS = NEEN S FIE,ER
B HE ACC & REEEF ¥ 3 M A Sc-ACS1.Sc-
ACS2 1 Sc-ACS3 HZERE b, 43 5 LLE AT 05 E
THRFESMIEME B EHRENRENER,

1 MEMAEZE

1.1 #EBHRESLE

H B ( Saccharum officinarum L. Hybrid ROC 20)
BT REREEBFREMEMR, HEFTSHE
(30 +2) CHRE KM ST, LA 1 ZF/95 .6 /M
T 50 cmx 50 cm AV E L P, BRENBE
WK, BEE4~S A H 4,6 Bk—4, 7%
(30+2) CRE KRS, LABIHE B XK 8 R LRE
Fy%f BB, 3 o EH#EFT 0.5 mmol/L IAA XE¥E 2 h 1 6 h;
0.05 mmol/L 6-BA 4 ¥ 6 h; 100 mg/L.200 mg/L Fii
400 mg/L Z.JF 53540 2 h6 h F1 10 h; BEALEE 14
d;75 mmol/L LiCl #4238 6 h;4°CALFE 6 h,12 h,24 h F1
72 he ALEE, FIBGHHM A O 3 em) , BYEUAR R
(5 em &), RHEMEEAR T, T - 80CHF.
1.2 2 RNA HRE

e S TE VR A P R U K, A S
FiEAR B4R B (4 mol/L A B # AR BL; 2 mol/L
NaAc,pH 4.2) , IR B AP HRSE , R WET
JEH RNA,70% By Z B BE R ULIE 3 K, 2o, A
iEE DEPC Ab3 3t B9 ddH, O Y& ## RNA, #4843 66

CK KC 1AA1 BA LiCl

e

FaRME RNA SiF, 12 s BB R G KR K
RNA BB e B .
1.3 Northern 3%

7 pg BEMUE RNA £ BT R B, % RNA
HH B L™ R B & Hybond-N' B &
Amersham 22 A $& 4k, RTEFSOCTHT 2h LIE
F RNAo LA Sc-ACS1.Sc-ACS2 Fil Sc-ACS3 DNA HiF
£, 4% Promega 2\ 7] $2 {3t #9 Random Labeling Systems
R & 7P [F 47 K # 4T DNA 4518, #5100 I B B9 1&
A 50 ple ALFEIE AR ERRAARZE, 2K
JEAE 65C W 2 xSSC,0.1%SDS ¥EH 65C Bk
JEE 2 ¥k, £ ¥ 20 min, T 0.1 x SSC.0.1%SDS £ ¥t
WYEIE 2 1K, K 20 min, FFEARE RS AT,
WEENMBHBEROER N, B —KBEFREE
ERFEANHRESE LEHFBETER . ZRNE
5d BfE, RSB BB, A 9410-TYPHOON %
Variable Mode Imager H##{X HHHREE R,
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2.1 BENKREHOFSHE ACSERREK=/R
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EHEES ., AP AREMTEMEESERE,
RGBT A B RNA 47 Northern 435, MHE 1-A
M B A LAE H, LA Sc-ACSt HiF4H, X B (CK) .6-BA
AR R ZRZAE S, M IAA. 24 ) 8 3% 9% (KC) |
LiCl F1¥% 38 T, Sc-ACS1 MM FEF Rk, L
12h(C2) 5155 B3R, K BF 1] Sc-ACS1 ik
BRFEE KT 28R AT LAY BE 100mg/ L%
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Fig.1  Northern analysis

L Sc-ACS1 AR $t FH S HIRT A & RNA 1T Northern #t X 89 4 R (A 70 B)
of the general RNA from sugarcane leaves at young plant stage with Sc-ACS1 as the probe(A and B)

CK AR KAF T, 7K AL XS B KC B3 3 40 3 5 1AAL A 1AA2 535028 0.5 mmol/L TAA 4b 38 2 h 1 6 h; BA 2 6-BA 4b 3 6 h; AL, ALl 71 A2
43 54 100 mg/L W& BE Z M FIAL 2 h6 h A 10 h; A2 A A22 45124 200 mg/L ¥R EEAEZE 2 h 1 10 h; A3, A31 1 A32 43 514 400 me/L ¥k BE AL 38 2
h6 h 10 he LiCl 27 75 mmol/L LiCl 238 6 h;C1.C2.C3 F1 C4 F HK 4 CH B E L E6 h 12 h.24 h F 72 ho a F b 43 B RRHRLBE - A 4
RNA [ (¥ ERE (1 pg)o TR
CK: The control with water under light-growing condition; KC: dark-growing condition; IAAl and IAA2:0.5 mmol/L TAA inducement for 2 h and 6 h,
respectively; BA: 0.05 mmol/L 6-BA for 6 h; Al, All and Al2: 100 mg/L ethephon inducement for 2 h, 6 h and 10 h, respectively; A2 and A22:
200 mg/L ethephon inducement for 2 h and 10 h, respectively; A3, A31 and A32: 400 mg/L ethephon inducement for 2 h, 6 h and 10 h, respectively; LiCl:
75 mmol/L LiCl stress for 6 h; C1, C2, C3 and C4: cold stress at 4 °C for 6 h, 12 h, 24 h and 72 h, respectively. The letters a and b show the same amount
of RNA samples (1 ug) added for the electrophoresis on 1.2% agarose gel. The same below.
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AR 6 h(AL1) B3R, I B B ] JE 4 T 4B F7 8 i K
;200 mg/L WK EFEFATE) 2 h(A2)F0 10 h(A22) %% FS4, HRLHEAE S Sc-ACS2 B mRNA ¥ 45§
TESHHEE, T 400 mg/L RERZFESES, 3 EBEKFE. Z2HF 2 h 943 P, L 100 mg/L ¥
K IR 4E R AR /K 7 (A3, A31 71 A32), (A1) B 400 mg/L ¥ IE (A3)FEF A58,

HE2ATLES , RT ZAALEERERZ

CK KC _laA i Al A3 Cl Cc4 d

B2 Bl Sc-ACS2 HiR$t M H B EMM /5 /8 RNA #1T Northern LR LR (A)
Fig.2  Northern analysis of the general RNA from sugarcane leaves at young plant stage with Sc-ACS2 as the probe(A)

MEIAILUE S, ALY LML RE BHE HEDHBE Sc-ACS3 HREM B A AFEIK,

CK KC [AA BA LiCl Al A3 Cl Cc4 -

A

| S o S T e e - e
B3 L Sc-ACS3 B A H RGN} 2 RNA #{T Northern X Z M HR (A)
Fig.3  Northern analysis of the general RNA from sugarcane leaves at young plant stage with Sc-ACS3 as the probe(A)

2.2 HEHBZENES ACS BERRKAERPHHRE Sc-ACS1 EHEER P AKX,
HE4MLUES,  EHESEH, 2R LE,

— CRI Rl 4RlI R2 4R2 CR2 - CLI LI 4L1 L2 4L2CL2-

CR1 CL1 Rl L1 4RI 4Ll CR2 CL2 R2 L2 4R2 4L2

i ——
e e gl

B4 HEAMZHBHNFES ScACSI BRER A HpRE(A)
Fig.4  Northern analysis of Sc-ACS1 in leaves and roots of sugarcane treated with ethephon (A)

Xt B8 A 6 B Ak 44 T /K 4L BE 2 h(CR1 9482, CLI 0 ) A1 10 h(CR2 4R, CL2 A0 ) ; Z 4 R 4L B : 100 mg/1. 40 58 2 h(R1 A48, L1 50 ) F0 10 h(R2
AR L2 K M) ;400 me/L 4b 3 2 h(4R1 A4 ,4L1 A0 ) 0 10 h(‘ZRZ 7‘;*&_,;{%12 AE) - "R EX R, 2 ARG RNA RN LR
1 pglo o
The respective treatments were as follows: the control with water under light-growing condition for 2 h (CR1 for roots and CLI for leaves)and 10 h ( CR2 for
roots and CL2 for leaves) , treatments with 100 mg/L ethephon for 2 h(R1 for roots and L1 for leaves)and 10 h (R2 for roots and L2 for leaves) , 400 mg/L
ethephon for 2 h(4R1 for roots and 4L1 for leaves)and 10 h (4R2 for roots and 4L2 for leaves) . The letter a shows the same amount (1 11g) of RNA samples
added for electrophoresis on 1,2% agarose gel. The same below.

ME S TLEN AHEEH, AZBMNLE, BREFHFEMKT, TZEALEER MRS
T X RA AL, Sc-ACS2 HE AR .Mt #E BYHWABRS HORXET TR, 100 mg/L ¥E
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B 5 Bl Sc-ACS2 AR $Hi# 1T Northern Zr XM R (A)
Fig.5 Northern blotting analysis with Sc-ACS2 as the probe (A)

ME 6 TAEH , EHESGY, HZHEFLE 2 10 h EETF 2 h A H, 385 Z B FIXE Se-ACS3 B
h 2 10 h,Sc-ACS3 EHAER P REBK TR, ERPHREIAMHIER,

R2 L2 4R24L2 -
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B 6 Ll Sc-ACS3 AH#R$Hi# 1T Northern LRI L R (A)
Fig.6  Northern blotting analysis with Sc-ACS3 as the probe (A)
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. HIER M E B, B Sc-ACS3 HEAERTH
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EX Zm-ACS2 Il Zm-ACST EEEMAKTE LA
5% R W, H Zm-ACS2 ERA LTI RF R
BHAERMEE LR FREESE, W Zm-ACST TE
RAEEERPARE, EREME T TE PHEAFE
FixP . /NE TA-ACSI Fl TA-ACS2 7E & B K 7
EHA 9%REYE, LB ATES TA-ACSI R
WA hRE,HEAEES TA-AC2 EMF R
K, RE TA-ACS2 R F A4 BRI, HER
ERMEEL. DEBNFHY, TA-ACS2 WEREH
ZAETF TA-ACSI R, BHREM 22 @I
ACSHEZREF ELAWMIEAFRBHER"S,
JKRE OS-ACS2 #l 0S-ACSS HEHEEMAKFE L HAH
56% MR, ©IIE KSR T 25 REKEH
EEMK RO X PR G R ACS £ A
ZERFBENREEFARBRE EEAEBE
H. BEENHRGRERY, B Sc-ACS1 5KF 0S-
AC2 EEEMAKFE LA Bl RES, WL E. &
FRERBFEFREREMEFNE, N ZHNES
WRADEBHN . Sc-ACS2 57KFE 0S-ACS5 7E &
HERAKT LA 79% KRB E, S ZWESHER
HEBMN. HE ACS BERAHHERERKTIES
WEABEERETERME. Sc-ACSI HEM A F R
ik ,Sc-ACS2 7EAR M ik, Se-ACS3 RER Pk,

AREEATHYBRBELTATRLHAA
BHEF, SR RAREERINY, EKET
USRS KAEEN - RN BEHE, NTTE
ET, IAA iR ACS 2 H 59 mRNA K, {2 33
BREBERA ACCHL, BERZEF &, AN HY
ERBEWEKMEETY, MBKERYEFS
HRB, EFRKABEYEFEMNKHETER
EHY, AFREREN, AR EALUESHHE Se-
ACS| HE ) Fik, ¥ Sc-ACS2 £ HEE H E ¥,
Sc-ACS3 M AFzik , #E M TAA TTHEME Sc-ACS1 HH
BB BB R, N H RN Z AT R, R T
BERBEHRT

G EBTR M ACS 2 R M [H AR5 7E H
ARAEIRPHRE MHENEARKBEENA
FYER. TEIEH AT F,Sc-ACS2 #l Sc-ACS3 7 H B
B HgERE ERERBTEYNERRBNZ
WK, REHEBAKATHNEM. ZHAETEE
KW BV A, AT BB N3 H % Sc-ACS1 1 Sc-ACS2
3[R A B RE 8, 30 Sc-ACS1 7E M 2§ B . Sc-ACS2 3

Fik, N M R R EENRR R, d
AEHEARR ST R MR O TE, AT AR
HERSERMAEKY . XRZWARSEH BB,
A RS AR B AR, ST R, R
MAESERNERES T2,
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