2014-10 35 5

Chinese Tobacco Science

109

266101
[ 3
1
(PAL) -4- (C4H) 4-
(CHI) -3- (C3H) -O- (COMT)
(CCoAOMT) -5- (F5H) A (CCR) P! PAL
(Nicotiana tabacum L.) 6
(Bright Yellow T-13) PAL
Bl Nagai @ PAL cDNA Reichert
4 PAL
2 P450
B Szatmari
C4H EST 4CL
(] cDNA 4CL  cDNA Northern
Nishihara ' CHI RNA
CHI CHI
[13] [14]

[10]

C4H

A (4CL)
A-O-

3747 bp"*! Nagai

C4H

mRNA

PAL C4H 4CL



110

2014 35

(
) [15]
(MVA) 2 (16} MEP
MVA MEP
"1 MEP MVA
(MK) 5- (DXS) 5-
4- (CMS) HMGR CoA
1 8] Crevenat
cDNA (GenBank AF004232.1 AF004233.1 U60452.1)
MK cDNA (GenBank KC871597)
(GenBank AJ291721.1 FN429979.1 EU650419.1) 2386 bp
1804bp DXR (GenBank DQ839130.1)
CMS cDNA (GenBank KC961733.1)
MVA
[19]
3
4
(PMT) (S)- -9-0-
BV pMmT N-
(Nicotiana attenuata) 10 h
SMT (SAM) O-
[22]
4
TRAP

8.37cM

SSR

4- (MEP)
MVA

CoA
(DXR) 4-

(HMGR)
2C-
MVA
3  HMGR
2419bp MK
(Nicotiana sylvestris)

3 DXS

MEP

-N-
(SMT)
Winz  Baldwin!®"

PMT

(23] SSR



2014 35 111

[1] Wu L, He Z, Wu Y, et al. Evaluation of aroma components in Chinese southwest tobacco by headspace gas
chromatography-mass spectrometry [J]. Asian J Chem, 2013, 25(16): 8853-8858.

[2] . 1. 2013 44 5 760-764.

[3] Durbin M L, McCaig B, Clegg M T. Molecular evolution of the chalcone synthase multigene family in the morning glory
genome [M]. Plant Mol Biol, 2000, 42: 79-92.

[4] Goro T, Manisha S, Keiichi G, et al. Effect of methyl jasmonate and elicitor on PAL gene expression in tobacco cultured cells
[J]. J Plant Biochem Biotechnol, 1998, 7: 79-84.

[5] Edwards K, Cramer C L, Bolwell G P, et al. Rapid transient induction of phenylalanine ammonia-lyase mRNA in
elicitor-treated bean cells [J]. Proc Natl Acad Sci USA, 1985, 82: 6731-6375.

[6] Nagai N, Kitauchi F, Shimosaka M, et al. Cloning and sequencing of a full-length ¢cDNA coding for phenylalanine
ammonia-lyase from tobacco cell culture [J]. Plant Physiol, 1994, 104: 1091-1092.

[7] Reichert A I, He X Z, Dixon R A. Phenylalanine ammonia-lyase (PAL) from tobacco (Nicotiana tabacum): characterization of
the four tobacco PAL genes and active heterotetrameric enzymes [J]. Biochem J, 2009, 424: 233-242.

[8] Sewalt V, Ni W, Bloubt J] W, et al. Reduced lignin content and altered lignin composition in transgenic tobacco down-regulated
in expression of L-phenylalanine ammonia-lyase or cinnamate 4-hydroxylase [J]. Plant Physiol, 1997, 115: 41-50.

[9] Szatmari A, Ott P G, Varga G J, et al. Characterisation of basal resistance (BR) by expression patterns of newly isolated
representative genes in tobacco [J]. Plant Cell Rep, 2006, 25: 728-740.

[10] Hu W J, Kawaoka A, Tsai C J, et al. Compartmentalized expression of two structurally and functionally distinct 4-coumarate:
CoA ligase genes in aspen (Populus tremuloides) [J]. Proc Natl Acad Sci USA, 1998, 95: 5407-5412.

[11] Lee D, Douglas C J. Two divergent members of a tobacco 4-coumarate: coenzyme A ligase (4CL) gene family (cDNA structure,
gene inheritance and expression, and properties of recombinant proteins) [J]. Plant Physiol, 1996, 112: 193-205.

[12] Nishihara M, Nakatsuka T, Yamamura S. Flavonoid components and flower color change in transgenic tobacco plants by
suppression of chalcone isomerase gene [J]. FEBS Lett, 2005, 579: 6074-6078.

[13] . ] 2013 25 2 98-100.
[14] . [Cl/
2012.

[15] Matsuba Y, Nguyen T T, Wiegert K, et al. Evolution of a complex locus for terpene biosynthesis in Solanum [J]. Plant Cell,
2013, 25: 2022-2036.

[16] Eisenreich W, Bacher A, Arigoni D, et al. Biosynthesis of isoprenoids via the non-mevalonate pathway [J]. Cell Mol Life Sci,
2004, 61: 1401-1426.

[17] Pulido P, Perello C, Rodriguez-Concepcion M. New insights into plant isoprenoid metabolism [J]. Mol Plant, 2012, 5: 964-967.

[18] Choi D, Ward B L, Bostock R M. Differential induction and suppression of potato 3-hydroxy-3-methylglutaryl coenzyme A
reductase genes in response to Phytophthora infestans and to its elicitor arachidonic acid [J]. Plant Cell, 1992, 4: 1333-1344.

[19] Roberts S C. Production and engineering of terpenoids in plant cell culture [J]. Nat Chem Biol, 2007, 3: 387-395.

[20] Lisko J G, Stanfill S B, Duncan B W, et al. Application of GC-MS/MS for the analysis of tobacco alkaloids in cigarette filler
and various tobacco species [J]. Anal Chem, 2013, 85: 3380-3384.

[21] Winz R A, Baldwin I T. Molecular interactions between the specialist herbivore Manduca sexta (Lepidoptera, Sphingidae) and
its natural host Nicotiana attenuata. 1V. Insect-induced ethylene reduces jasmonate-induced nicotine accumulation by
regulating putrescine N-methyltransferase transcripts [J]. Plant Physiol, 2001, 125: 2189-2202.

[22] Conkling M A. Modifying nicotine and nitrosamine levels in tobacco [M]. Google Patents, 2005.

[23] . (N. tabacum L.) [D]. 2008.





