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*
( s 650204, N 100039;
116622.* , E-mail: dzl@mail.kib.ac.cn)
RACE , (Dendrocalamus latiflorus)
3 cDNA, DIMADS18.  cDNA 1039 bp; 249 ,
MADS ,  MADS I K C . ,
DIMADS18 AGL6 , (OryzasativaL) MADS OsMADS6
, 88%, (Arabidopsis thaliana) AGL6 59%. DIMADS18
CaMV 358 ,
, DIMADS18
MADS AGL6
, AGL6 MADS
[16~18]
AGL6 ,
’ [1,2]
t=e, MADS , 30~60 120
, MADS , , :
[7N16]’ [25:29]
MADS MADS I K C- ,
4 (17.18] MADS ,
FLOWERING LOCUS C (FLC)"® SHORT VEGETA- [25.29-31]
TIVE PHASE(SVP)?!, AGL27!] , i
FT, SUPPRESSOR OF [25.30.31] ’
OVEREXPRESSION OF CO 1(SOC1) LEAFY (LFY)!! ;
: , SOC1®" APETALAL(APL)!", AGL6
CUALIFLOWER(CAL)?", AGL24!" MADS i
AGL2 [16,22~24]
CaMV 35S o1
MADS .12 [16] () (D. latiflorus)
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, (Arabidopsis thaliana)

Columbia (Col) , E.
coli DH5a, (Agrobacterium tumefaciens)
GV3101. pGEM-T,
pWM101 pCambia2301.
()
[32]
MSE3! ’
3/4, VB1 5mg/L, VB6 1 mg/L,
1 mg/L. 6 mg/L BA(6-Benzylaminopurine)
, 3 mg/L BA 0.5 mg/L
KT 10%
( ) DIMADS18
Pharmacia mRNA
mRNA, Clontech SMARTTM RACE
cDNA Amplification Kit RACE 1
cDNA. MADS
, 3’-RACE (5'-GCATGGGNAGSG-
GNAASGTNGASCTSAA-3"), 5'-
2 . UPM (Universal
Primer A Mix) MADS
ABI310 .
Blast DNASTAR ,
PAUP 4.0 b10P*].
() :
> (BamH
Sal ), (DIMB: 5'-TTAA-

GGATCCATGGGTAGGGGGAACGTGGA-3" DIMS:
5'-AAATGTCGACTCAAAGAACCCACCCCAGCA-3"),

T-vector PCR DNA
pWMI101 CaMV35S
Hind -EcoR
pCambia2301 ,
, BamH Sal DIMADS18
BamH Sal ,
()
DIMADS18 GV3101
33 , 50 pg/mL MS
() Northern RNA

RNAex Reagent & Systems

146

, DIMADS18 I C-

PCR (5’ , 5-TGCTACAATGCTC-
AGCACAACA-3'; 3' , 5-AAAGAACCCACCC-
CAGCAT-3"), [a->*P]dATP DNA . 20 pg
RNA 1.5% , Hybond
N° o B6g 15 min, 68 , 68
: 0.5%SDS  2xSSC
0.5 x SSC 2
0.1 SSC

10 min; 0.1%SDS
, 20 min; 0.1%SDS
2
2.1 DIMADS18
3'-RACE ,
DIMADS18, 1039 bp ,
ORF 3'UTR Poly(A) ,
ORF 249 , MADS
, 2 (MADS
K ) 2 a c
MADS
ZAG3

20 min.

5'UTR

, OsMADSS,
HVAGLS, TaMADS12, PaMADS1,
LpMADS4 OMADS1 (identity)

88%, 84%, 82%, 86%, 86%, 87%, 87%  63%,

AGL6 59% ( 2).

, DIMADS18
3) (DIMADS18 GenBank

ZAGS5,

MADS
AGL6 (
AY599755).
2.2
pCambia2301
(neomycin phosphotransferase, NPT )
GUS , (Kanamycin) ,
pCambia2301 EcoR
CaMV35S

Hind
35SpolyA(
DIMADS18 ,
( 4.
2.3 DIMADS18

DIMADS18

pWMI101)
DIMADS18

CaMV35S

21, 3 , Northern
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L ATGGGTAGGGGGAACCTG CPCFTCAPCCGCfTC;XLmexHACAJCnACLFf‘nGFIKA\U

M G R G N ¥V E L K R 1 E N K 20
61 TTCTCCAAGCGCCGCAACGGCCTCCTCAAGAAGGCCTACGAGCT

£F S5 K R K N €& L L K K A Y E £0
121 GCCGAGGTCGCGCTCATCATCTTCTCCAGCCGCCGCAACCTCTAICA

A EF v A L T I F 85 § R &G K L ¥ FE 50
181 GCGCATAAGTAAGACATTAGAAAGATATCAACACTGCTGCTACAATICCTCAG

G I ¢ K T L E R Y Q H C Cc v A g0
241 GCACTGTCTGAAACTCAG TCTGGTACCAGCAAATGCCCAAGCT SGC

A L 5 E T Q I W Y Q E M F K 100
301 GCITTGCAGCGCA AGACGGCATTTACTCGGCCGAGGATCTTE!

2 L O R T Q R H L L E D L ¢ P 120
361 GAACTGCAGCAGCTGGAGAAACAGCTAGAATGIGCTCTCTCACA

F L Qg O L B K © L E C A L S5
421 ACACAACTTATGATGGAGCAACTGCACGAACTTCGCAAGAAGS

T ¢ L M M E O V E E L R K K
481 ATTAACAGGCAACTCAAGCACAAGCTCGAGGCTGAAGEG

I N R Q L K H K L E A E .80
541 ATCAGGCCTCCTGGGCTCCTGGCACCGTCCTCEGATGA

H O A S8 W A © G T 200
601 CAGCCTCCTCACTCCCCTGCTCTGGACT

Q P P H S A A L D o I G ¥ 220
561 CACCAATTTATGCCTICCTGAGGCGGCCAA . CCAGCCCGAG

H Q F M P P E A A N I P G S PoA G 240
721 AACAACTTICATGCTGCGGGTGEGTTCITTGRAACAACTTCATCCTICCATCACTCGAANCTTG

N N F M L G W V L * 249

781 AAACTAATAAAAGGCCGGCGTGTGCAGTGCTACATGCATCTGCA
841 CAAGCCCTCGCGTGGCCCTTGCTTAATTAGTTGTTGCTGTGTGT
901 TTTCTTCTATGCTGGTITGIGICTAGTIGTGGTACTTTTATGITTTC
961 TTCTAAGATACTTCTAAGCTGCCCATGCATCCAACTTATCTAGS:
1021 AAAAAAAAAAAAAANANLDL

El1 DIMADSISHIR T MR M EHMRIT 5
W HI2E R MADS XK. 842 R K X

(a) M (%)

DLMADS18 GRGNVELKR TENKINRQVT FSKRRNGLLK KAYELSVLCD AEVALIIFSS RGKLYEF 100

HvAGL6 HokkR 98

LpMADS4 *44R 98

TaMADS12 *H%R * 98

0sMADS6 HAKR* 98

PaMADS1 *kkR* skokokok: 98

ZAG3 ok Rtk Kok sofolokokkok 98

ZAGS sk Rototokokk G 96

OMADS1 *kkR IM* sk Dokoforokokook kokokok Fakok 91

AGL6 #AkRokM ¥ 96

(b) K (%) O%)

DLMADS18 QEMPKLRAK FEALQRTQRH LLGEDLGPLS VKELQQLEKQ LECALSQARQ RKTQLMMEQV EELRKKE 100 100
HvAGL6 HRAKSHK[HK SolokSaokiokd okksokioololok kR Ak 94 86
LpMADS4 Hokok Sk koK * F4%S ok soforok Rokok 94 ]7
TaMADS12 ook SokK ok K ook Skk] ook skookskokokokkok RoRokok Rk 92 86
OsMADS6 RELNEL Cl * K *HFKRRAR 94 88
PaMADS1 R S * #kkSk Voo ootk Rk 92 87
ZAG3 ek Skakokadok kdoksokrokdiok  skafokk Erokkok ok x kkkRkok 95 84
ZAGH sofok Sokokkok * ok * sopoksk koo ook RT* 94 82
OMADS1 wk SaokKaok | Yok Sstotok Siekok DMk L Rk **5S KRk TRLHAM DKok 70 63
AGL6 Sk VTHRKSH YRSHVIANEN soottobkk EMG ook Atok R fox Aok TATHok sk VokokkEM K Dskokrorok 67 59

2 DIMADS18 MADS
(a) MADS (M) ;D) K (K) (0)
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100

63

99 —_ .

AGL2 (drabidopsis thaliana)
SEP1 (Arabidopsis thaliana)

MDMADST {(Malus domestica)

100

83

100

100

35

CAGL2 (Cucumis sativus)
DOMADS3 (Dendrobium grex)
OSMADS]1 (Oryza sativa)
OSMADSS (Oryvza sativa)
EGM3 (Eucalyptus grandis)
PRMADS! (Pinus radiate)

FBP2 (Petunia)

TDRS (Lycopersicon esculentunt)

OSAGL6 (Oryza sativa)

100

98

69

97

99

65

99

——— DIMADSI18(Dendrocalamus latiflorus)

AGL6(Arabidopsis thaliana)

OsMADSG6 (Oryza sativa)
HvAGL6 (Hordeum vulgare)
TaMADSI2 (Triticum aestivum)
LpMADS4 (Lolium perenne)
PaMADSI1 (Poa annua)

ZAG3 (Zea mays)

ZAGS (Zea mays)

90

97

OMADSI! (Oncidium Gower Ramsey)
AP1 (Arabidopsis thaliana)
SQUA (drabidopsis thaliana)

SLMS (Silene latifolia)

OSMADS14 (Oryza sativa )

DIMADS18  AGL6

3
AGL6-like

MADS
, DIMADS18 ,
, 1000

MADS

AGL2 TRK

AGL6 TTRIE

SQUA T R%

35S ter

NPT 1

358 pro

35S ter

DIM18

358 pro

FcoR 1

Sal 1

Bamil 1

Hind 111

4 DIMADS18

( 6), 18 ( 5(),
, DIMADS18 ( 5M); () s
6~8 ( 5(0),
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DIMADSI18, , DIMADS18
AGL6 ( 2),
AGL6 ( 3). MADS
, AGL6 AGL2 SQUA
[16,37]
AGL6 , ,
AGL6 %, AGL13
3%, ZAG3
. GGM9  GGM11
, 1, OMADS1
[42]
AGL6 , AGL6
(Oncidium ‘Gower Ramsey’) (Picea
abies) 2 AGL6 ,
5 OMADS1*  DAL1M, . 358
(a) MS 12 d 355 DIMADSI8 , cr DIMADS18 35S OMADS1
; (b) MS 12d T
(©) 18 d 355 DIMADS18 , fb ; (d) 18 d 358 DAL >
N 5 (e) 35S ( 5),
DIMADS18 tf ,ce
AGL2-/AGL6-/SQUA
I 2 3 [7,21,44~49]
, MADS
DIMADS18
Jeon (501 OsMADS1 ,
C- OsMADS1
, MADS OsMADS1
rRNA MADS ’
C— 2 ) C_
6 DIMADS18 Northern MADS . Hsu
1 ;2 ;3 .-
421 Oncidium ‘Gower Ramsey’ AGL6
H~15 -, OMADS1 , 35S OMADS1
( 5(d); ) , FT, SOC1
> > LFY AP1
( 5()). , . Tzeng [21]
3 AGL2 LMADS3 LMADS4
MADS
MADS DIMADS18

MADS
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, DIMADS18

, AGL2

[51]
b

AGL2

[52]

AGL2 s AGL6
(el AGL6
AGL2
. DIMADS18
SQ UA [44~46]’

, AGL6

AGL2-/AGL6-/

B

, (531, BA
(Budbeckia bicolor) ,

BA , 54 DIMADS18

BA ,
BA DIMADS18

) AGL6

( : 30200015)
( : 2002C0056M)

1 Levy Y Y, Dean C. The transition to flowering. Plant Cell, 1998,
10: 1973~1989

2 Blazquez M A. Flower development pathways. J Cell Sci, 2000,
113: 3547~3548

3 Mouradov A, Cremer F, Coupland G. Control of flowering time:
Interacting pathways as a basis for diversity. Plant Cell, 2002:
S111~S130

4 Jack T. Molecular and genetic mechanisms of floral control. Plant

150

10

11

12

14

15

16

17

18

19

20

21

22

Cell, 2004, 16: S1~S17

Boss P K, Bastow R M, Mylne J S, et al. Multiple pathways in the
decision to flower: Enabling, promoting, and resetting. Plant Cell,
2004, 16: S18~S31

Simpson G G, Dean C. Arabidopsis, the rosetta stone of flowering
time? Science, 2002, 296: 285~289

Mandel M A, Yanofsky M F. A gene triggering flower formation in
Arabidopsis. Nature, 1995, 337: 522~524

Michaels S D, Amasino R M. FLOWERING LOCUS C encodes a
novel MADS domain protein that acts as a repressor of flowering.
Plant Cell, 1999, 11: 949~956

Hartmann U, Hohmann S, Nettesheim K, et al. Molecular cloning
of SVP: A negative regulator of the floral transition in Arabidopsis.
Plant J, 2000, 21: 351~360

Lee H, Suh S S, Park E, et al. The AGAMOUS-LIKE 20 MADS
domain protein integrates floral inductive pathways in Arabidopsis.
Genes Dev, 2000, 14: 2366~2376

Sheldon C C, Rouse D T, Finnegan E J, et al. The molecular basis
of vernalization: The central role of FLOWERING LOCUS C
(FLC). Proc Natl Acad Sci USA, 2000, 97: 3753~3758

Yu H, Xu Y, Tan E L, et al. AGAMOUS-LIKE 24, a dos-
age-dependent mediator of the flowering signals. Proc Natl Acad
Sci USA, 2002, 99: 16336~16341

Borner R, Kampmann G. A MADS domain gene involved in the transi-
tion to flowering in Arabidopsis. Plant J, 2000, 24(5): 591~599
Theipen G. Development of floral organ identity: Stories from the
MADS house. Curr Opin Plant Biol, 2001, 4: 75~85

Ng M, Yanofsky M. Function and evolution of the plant
MADS-box gene family. Nat Rev Gen, 2001, 2: 186~195

Becker A, Theissen G. The major clades of MADS-box genes and
their role in the development and evolution of flowering plants.
Mol Phylogenet Evol, 2003, 29(3): 464~489

Ma H, Yanofsky M F, Meyerowitz E M. AGL1-AGL6, an Arabi-
dopsis gene family with similarity to floral homeotic and tran-
scription factor genes. Genes Dev, 1991, 5: 484~495

Theifen G, Kim J, Saedler H. Classification and phylogeny of the
MADS-box multigene family suggest defined roles of MADS-box
gene subfamilies in the morphological evolution of eukaryotes. J
Mol Evol, 1996, 43: 484~516

Ratcliffe O J, Nadzan G C, Reuber T L, et al. Regulation of flow-
ering in Arabidopsis by an FLC homologue. Plant Physiol, 2001,
126: 122~132

Samach A, Onouchi H, Gold S E, et al. Distinct roles of CON-
STANS target genes in reproductive development of Arabidopsis.
Science, 2000, 288: 1613~1616

Kempin S A, Savidge B, Yanofsky M F. Molecular basis of the cauli-
flower phenotype in Arabidopsis. Science, 1995, 267: 522~525
Mandel M A, Yanofsky M F. The Arabidopsis AGL9 MADS box

gene is expressed in young flower primordial. Sex Plant Reprod,

www.scichina.com



50 > 2005 1 4% b B

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

1998, 11: 22~28
Tzeng T Y, Hsiao C C, Chi P J, et al. Two lily SEPALLATA-like
genes cause different effects on floral formation and floral transi-
tion in Arabidopsis. Plant Physiol, 2003, 133: 1091~1101
Simon T M, Elizabeth A K. Heterogeneous expression patterns and
separate roles of the SEPALLATA gene LEAFY HULL STERILEL in
grasses. Plant Cell, 2004, 16: 1692~1706
Janzen D H. Why bamboos wait so long to flower? Ann Rev Ecol
Syst, 1976, 7: 347~391
Sharma M L. The flowering of bamboo: Fallacies and Facts. Bamboo
in Asia and the Pacific. Thailand: Chiangmai, 1994. 68~70
Ueda K. Studies on the physiology of bamboo, with references to
practical application. Tokyo, Prime Minister’s Office, 1960, 167.
Nelson B W. Natural forest disturbance and change in the Brazil-
ian Amazon. Remote Sensing Reviews, 1994, 10: 105~125
Franklin D C. Synchrony and asynchrony: Observations and hy-
potheses for the flowering wave in a long-lived semelparous
bamboo. J Biogeography, 2004, 31(5): 773~786
Keeley J E, Bond W J. Mast flowering and semelparity in bam-
boos: The bamboo fire cycle hypothesis. American Naturalist,
1999, 154: 383~391
Wong K M. Flowering, fruiting and germination of the bamboo
Schizostachyum zollingeri in Perlis. Malaysian Forester, 1981, 44:
453~463

, 1993, 12(4): 7~15
Murashige T, Skoog F. A revised medium for rapid growth and
bioassays with tobacco tissue cultures. Physiol Plant, 1962, 15:
473~479
Swofford D L. PAUP: Phylogenetic analysis using parsimony, ver-
sion 4.0b10. Sinauer Associates Massachusetts, USA, 2001
Clough S J, Bent A F. Floral dip: A simplified method for Agro-
bacterium-mediated transformation of Arabidopsis Thaliana. Plant
J, 1998, 16(6): 735~743
Sambrook J, Russell D W. Molecular Cloning: A Laboratory
Manual, 3rd ed. New York: Cold Harbor Laboratory Press, 2002,
540~544, 721~725
Theifen G, Becker A, Di Rosa A, et al. A short history of
MADS-box genes in plants. Plant Mol Biol, 2000, 42: 115~149
Mouradov A, Glassick T V, Hamdorf B A, et al. Family of
MADS-box genes expressed in early male and female reproductive
structures of Monterey Pine. Plant Physiol, 1998, 117: 55~61
Rounsley S D, Ditta G S, Yanofsky M F. Diverse roles for MADS box
genes in Arabidopsis development. Plant Cell, 1995, 7: 1259~1269

www.scichina.com

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

Mena M, Mandel M A, Lerner D R, et al. A characterization of the
MADS-box gene family in maize. Plant J, 1995, 8: 845~854
Winter K U, Becker A, Miinster T, et al. MADS-box genes reveal
that gnetophytes are more closely related to conifers than to flow-
ering plants. Proc Natl Acad Sci USA, 1999, 96: 7342~7347

Hsu H F, Huang C H, Chou L T, et al. Ectopic expression of an
orchid (Oncidium Gower Ramsey) AGL6-like gene promotes
flowering by activating flowering time genes in Arabidopsis
thaliana. Plant Cell Physiol, 2003, 44(8): 783~794

Carlsbecker A, Tandre K, Johanson U, et al. The MADS-box gene
DAL1 is a potential mediator of the juvenile-to-adult transition in
Norway spruce (Picea abies). Plant J, 2004, 40: 546~557

Chung Y Y, Kim S R, Finkel D, et al. Early flowering and reduced
apical dominance result from ectopic expression of a rice MADS
box gene. Plant Mol Biol, 1994 ,26: 657~665

Kang H G, An G. Isolation and characterization of a rice MADS box
gene belonging to the AGL2 gene family. Mol Cells, 1996, 7: 45~51
Kang H G, Jang S, Chung J E, et al. Characterization of two rice
MADS box genes that control flowering time. Mol Cells, 1997, 7:
559~566

Kyozuka J, Harcourt R, Peacock W J, et al. Eucalyptus has func-
tional equivalents of the Arabidopsis AP1 gene. Plant Mol Biol,
1997, 35: 573~584

Honma T, Goto K. Complexes of MADS-box proteins are sufficient to
convert leaves into floral organs. Nature, 2001, 409: 525~529

Pelaz S, Gustafson-Brown C, Kohalmi A E, et al. APETALAL and
SEPALLATAS interact to promote flower development. Plant J,
2001, 26: 385~394

Jeon J S, Jang S, Lee S, et al. leafy hull sterilel is a homeotic mu-
tation in a rice MADS box gene affecting rice flower development.
Plant Cell, 2000, 12: 987~884

Savidge B, Rounsley S D, Yanofsky M F. Temporal relationships
between the transcription of two Arabidopsis MADS box genes
and the floral organ identity genes. Plant Cell, 1995, 7: 721~733
Pelaz S, Ditta G S, Baumann E, et al. B and C floral organ identity
functions require SEPALLATA MADS-box genes. Nature, 2000,
405:200~203

Sedgley M. Flowering of deciduous perennial fruit crops. Hort
Rev, 1990, 12: 223~264

Kochankov V G, Milyaeva E L, Zhyvukhina E A, et al. Effect of
6-Benzylaminopurine on stem formation and flower bud initiation
in Budbeckia bicolor plants of different ages under non-inductive

conditions. Acta Horticulturae, 1989, 251.

(2004-09-10 ,2004-12-24 )

151



