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Abstract The COMT (caffeic acid-O-methyltransferase) gene from green bamboo (Bambusa oldhamii), BOCOMT1, which was
aligned reversely in the plant expression vector PB1121, was transformed into tobacco through Agrobacterium-mediated technique.
PCR assay showed that BoOCOMT1 gene has been integrated into the genome of tobacco. The peeled stems of transgenic lines
appeared in pink, while the control appeared in white. Compared to control, lignin contents of transgenic lines were declined at
different degree, of which the biggest decline reached 28.7%. Some transgenic plants were growing slowly and appearing dwarfing.
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Figure 1 The PCR identification of transgenic tobacco

Note: M: DNA marker; 1: Blank control (water); 2: Wild type
control; 3: Control of transformed line with PBI121 vector ;
4~T7: Transgenic tobacco with target gene
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Figure 2 Comparison of stem color between control and
transgenic tobacco

Note: A: Transgenic line; B: Control

BB CBRoBR , XTI BAT A MR AL, SE4
KT Ja, PR ZEB B A A A R

1.4 KlasonE M e R FMEHRKFEN S E

I FH Klasonyz i i i 1k R B A I 2R 10 & &
SERIR, TEFTAE TR 2 1% 52 5 i1 5 Klason
KRR & ERAIREE TR, (HEESEAR. &
Mk, SXHBERZLMANMRAKRRESE T
i, MAKBEAIIIANMRR PR L, KPR
B i 2 R385 T 28.7%.
208

KT 2 R ) 200 B B 1) B B A B oy, KA AT
P, HAA SR AN U R FE I A R T
FEARREYRE . BRI H AR R AEY)
A B S AT LUK BIPRRARR = S =M E K, 2
A B2 XY AR B R A R, & o
PRAEKER/DN, MRS, 7R R CPALEEF 1)
JHEH, HPALTEYE FRE2I1/3LL I, e FE ik
AR L LB 4 (Boerjan et al., 2003). Wagnerss
(2009) tH 3 18 2448 5 F FR ACL % 1 5% 3] 7™ 25 401 |
W, SFBEREF RN ACHHFE P
T A BRI MR R IO D, HED B %R AR 2= 2
i) G2 S =AU ol e e g5 P 4 = S5 W ap e
B, T A AR A 52 2 .

FEEEPRH R S0 REAR LG, 7R AT R E e L
AR R ZE S . KA T e, FREFEHE T
EFFRER IR AL, M IREA N AE. XIS
8 Fo A 7% A S5 2% & BT 45 B 25 DX ) A A R K
B o B an A £ 3 N e XL COMTE K| (Doorsselaere et
al., 1995)5ACLIE K (BT R 5%, 2004) )5, =4S
BRI BRBR R, T H BRI RS AR



Gr TR E R (48 RR), 2012 4F, 3 10 4, 3 1493-1496 U1
®49$ Fenzi Zhiwu Yuzhong (Online), 2012, Vol.10, 1493-1496
http://mpb.5th.sophiapublisher.com

(Z

EORTIMMZOAE—ERAR, KREGE R
TR, AR . XA R AE HAh— e A
W 5% vt #)3E (Zhong et al., 2000; Piquemal et al.,
1998; Halpin et al., 1994),

U R OL R, COMTRERKMRIEH
e, KREEMEYEGRZBRN, FEARER
(1) F BB R AR B, ARSI L s SRR SE T
K—r. AARRFRAMN S EMNENLSCOMTHH
il R FE R R T AETEAR I A AR 28, 1X 7 THI 1)
W 7245 AR — 5. 7E SewaltZ (1997) FINi <%
(1994) (A 5T H, COMT VG M b il sy, 5 BE [
MHAF RS E FFERL . BEE 8 NP RAR
YRR AL, Doorsselaere%(1995). Lapierre
55 (1999) 1 Tsai %5 (1998) AR A I, ¥ 5k PRI R Ik () A St
RO RS COMTIE M M FE B A KRR, BIE
COMTIETEMAMHIIL B 70% 0, ARE S EINEAE
B AR o

SHBLE TT i
3. 1F b
R T Y PEPAR DN S

3.2R A REBAE M B

i it PCRY™ 14 7E BoCOMT 1 3 X 1% 5 43 31l b
Xba I FlKpn T PHAIA7 85, 585 I m4d A\ RIAE A 1X
PSRRI s R ) R I8 #RPBI121+ (B13), 45t
BEDII8AIE I, A FE T o SR e NAATF B

Kpn |

Hindlll Xba | EcoR 1

RB
’——{ Nos prumo}—( NPT1I gt:‘}—{ Nos-ter

K13 BOCOMT LA A4 N 21k HfAPBI121 (17 = ]
Figure 3 A diagram of BOCOMT1 gene inserting into plant ex-

pression vector PBI121

3 MEE R IR R E R E R E R

SR AR5 CRIFR B PAT R B R, N5
Pz A ARORA RAFHH T, BTRL em® 0/, 7EKR
FFE R IR H43~5 min. B 5 FIEARR T, £
B LA R G v . AR5 5 B AR AR B 77
EHHTERG S, A B D R

1495

AL i K B2~3 emit, R RS B3 R
ARSI TR

3AERHEKPCRIGI

DA CTAB I $ MUK JEE K % 35 [R] 0 5 1 366 (1] 21
DNA, #RJEFIHPCRAERIN H FIRF S D a8
NJHEE R 2

35EEFEFHEARR RS ERNE
12 1B EFRGB/T 2677.8-19949 5E AHK; H ERAS I
RIFRE &R

T

ZRA PR AR A RIS T AT SE BB L AT N, 5E K
Bt R SO S 18 ; B2 AE R S5 vw i, B,
WXEESEY: mER. HESS5H R8RSR . &
PRAE 2808 e S 6] B AR A B A

)
REHT AL AR I K VR B e S R e O B

S R

Atanassova R., Favet N., Martz F., Chabbert B., Tollier M.,
Monties B., Fritig B., and Legrand M., 1995, Altered
lignin composition in transgenic tobacco expression
O-methyltransferase sequence in sense and antisence of
itation, Plant Journal, 8(4): 465-477 http://dx.doi.org/10.
1046/j.1365-313X.1995.8040465.x

Boerjan W., Ralph J., and Baucher M., 2003, Lignin biosynthe-
sis, Annu. Rev. Plant Biol., 54: 519-546 http://dx.doi.org/
10.1146/annurev.arplant.54.031902.134938 PMid: 14503002

Doorsselaere J.V., Baucher M., Chognot E., Chabbert B.,
Tollier M., Petit-Conil M., LepléJ., Pilate G., Cornu D.,
Monties B., Montagu M.V., Inzé D., Boerjan W., and
Jouanin L., 1995, A novel lignin on poplar trees with a
reduced caffeic acid/ 5—-hydroxyferulic acid O-methyltran-
sferase activity, Plant Journal, 8(6): 855-864 http://dx.doi.
0rg/10.1046/j.1365-313X.1995.8060855.x

Dwivedi U.N., Campbell W.H., Yu J., Datla R.S., Bugos R.C.,
Chiang V.L., and Podila GK., 1994, Modification of lignin
biosynthesis in transgenic Nicotiana through expression of
an antisense O-methylltransferase gene from popalus,
Plant Mol. Biol., 26(1): 61-71 http://dx.doi.org/10.1007/
BF00039520 PMid:7948906

Guo DJ., Chen F, Inoue K., Blount J.W., and Dixon R.A., 2001,
Down-regulation of caffeic acid 3-O-methyhransferase and
caffeoyl CoA 3-O-methyltransferase in transgenic alfalfa:
Impacts on lignin structure and implications for the



Gr TR E R (48 RR), 2012 4F, 3 10 4, 3 1493-1496 U1
¢ 9P Fenzi Zhiwu Yuzhong (Online), 2012, Vol.10, 1493-1496
http://mpb.5th.sophiapublisher.com

/

biosynthesis of G and S lignin, Plant Cell, 13(1): 73-88

Halpin C., Knight M.E., Foxon G.A., Campbell M.M., Boudet
A.M., Boon J.J., Chabbert B., Tollier M., and Schuch W.,
1994, Manipulation of lignin quality by down-regulation
of cinnamyl alcohol dehydrogenase, Plant Journal, 6(3):
339-350 http://dx.doi.org/10.1046/j.1365-313X.1994.06-
030339.x

Jia C.H., Wang H.Z., Du K.J., Song Y.R., and Wei J.H., 2004,
Relationship of lignin content with the stem color in the
transgenic poplar with depressed expression of 4CL gene,
Nongye Shengwu Jishu Xuebao (Journal of Agricultural
Biotechnology), 12(6): 621-624 (Ri#ML, T#2,
A, RHGE, BREAE, 2004, HIHIACLEE R FRIE M) B A
EAMPARRREE S EMFIOMRR, R AEWE
AR, 12(6): 621-624)

Jouanin L., Goujon T., De NadaiV., Martin M.T., Mila I., Vallet
C., Pollet B., Yoshinaga A., Chabbert B., Petit-Conil M.,
and Lapierre C., 2000, Lignification in transgenic poplars
with extremely reduced caffeic acid O-methyltransferase
activity, Plant Physiol., 123(4): 1363-1374 http://dx.doi.
0rg/10.1104/pp.123.4.1363 PMid:10938354 PMCid:59094

Lapierre C., Pollet B., Petit-Conil M., Toval G, Romero J.,
Pilate G, LepléJ.C., Boerjan W., Ferret V., De Nadai V.,
and Jouanin L., 1999, Structural alteration of lignin in
transgenic poplars with depressed cinnamyl alcohol
dehydrogenase or caffeic acid O-methyltransferase activity
have an opposite impact on the efficiency of industrial
kraft pulping, Plant Physiol., 119(1): 153-164 http://dx.
doi.org/10.1104/pp.119.1.153 PMid:9880356 PMCid:32214

Ni W., Paiva N.L., and Dixon R.A., 1994, Reduced lignin
in transgenic plants containing a caffeic acid O-methyltra-
nsferase antisense gene, Transgenic Res., 3(2): 120-126
http://dx.doi.org/10.1007/BF01974090

Piquemal J., Lapierre C., Myton K., O'Connell A., Schuch W.,,
Grima-Pettenati J., and Boudet A.M., 1998, Down-regulation
of cinnamoyl-CoA reductase induces significant changes
of lignin profiles in transgenic tobacco plants, Plant
Journal, 13(1): 71-83

Sewalt V.J.H., Ni W,, Blount JW,, Jung H.C., Masoud S.A,,
Howles P.A., Lamb C., and Dixon R.A., 1997, Reduced
lignin content and altered lignin corn position in

1496

transgenic tobacco down-regulated in expression of
phenylalanine ammonialyase or cinnamate 4-hydroxylase,
Plant Physiol., 115: 41-50 PMid:12223790 PMCid:158458

Tsai C.J., Popko J.L., Mielke M.R., Hu W.J., Podila GK., and
Chiang V.L., 1998, Suppression of O-methyltransferase
gene by homologous sense transgene in quaking aspen
canse red-brown wood phenotype, Plant Physiol., 117(1):
101-112 http://dx.doi.org/10.1104/pp.117.1.101 PMid:9576779
PMCid:34993

Wagner A., Donaldson L., Kim H., Phillips L., Flint H.,
Steward D., Torr K., Koch G,, Schmitt U., and Ralph J.,
2009, Suppression of 4-coumarate-CoA ligase in the
coniferous gymnosperm Pinus radiata, Plant Physiol.,
149(1): 370-383 http://dx.doi.org/10.1104/pp.108.125765
PMid:18971431 PMCid:2613735

Yang X.W., 2009, Isolation, expression and functional identi-
fication of monolignol biosynthesis-related genes from
Moso Bamboo (Phyllostachys edulis), Dissertation for
Ph.D., Chinese Academy of Forestry Sciences, Supervisor:
Peng Z.H., pp.26-137 (¥~ 3¢, 2009, EATA NG = BAKLE
YrE AHDIE RN /3 8 RILSTIREVID e, A0
W, PEROAA TR, S0 284, pp.26-137)

Yang X.W., Peng Z.H., Gao Z.M., and Li X.P., 2009, Study
on the cloning and expression of a p-coumarate
3-hydroxylase gene in Phyllostachys edulis, Anhui
Nongye Kexue (Journal of Anhui Agricultural Sciences),
37(29): 14051-14053, 14197 (M24C, #4%E, mER,
25, 2009, EATEEMR-3-RAELREREE R kS
FIEWTE, wHeRIERE, 37(29): 14051-14053, 14197)

Zhong R.Q., Morrison W.H., Himmelsbach D.S., Poole F.L.,
and Ye Z.H., 2000, Essential role of caffeoyl coenzyme A
0-methyltransferase in lignin biosynthesis in woody poplar
plants, Plant Physiol., 124(2): 563-578 http://dx.doi.org/
10.1104/pp.124.2.563 PMid:11027707 PMCid:59163

Zhou J.Y., Cao VY., Sun X., Chen K., Lu X.Q., and Hu S.L.,
2010, Construction of RNAI carrier of 4CL gene of
Neosinocalamus affinis and its transformation into tobacco,
Fujian Linye Keji (Journal of Fujian Forestry Science and
Technology), 37(2): 28-32 (A%, M, PR, BRH,
PR, WIMIE, 2010, RTTARTUR & AEEAERIACL RNAI
BN SN, AR ARHY, 37(2): 28-32



	研究报告 
	A Letter 
	抑制COMT基因表达对转基因烟草木质素合成的影响 
	The Effects of Depressing Expression of  COMT  on Lignin  Synthesis of 

Transgenic Tobacco 
	摘  要 
	Abstract 
	关键词
	Keywords
	研究背景 
	1结果与分析
	1.1转基因烟草的PCR检测
	1.2转基因烟草的表型分析
	1.3转基因烟草与对照茎杆颜色的比较 
	1.4 Klason法测定转基因烟草中木质素的含量 

	2讨论 
	3材料与方法 
	3.1转化材料
	3.2反义表达载体的构建 
	3.3烟草的叶盘法转化及转基因植株的培养 
	3.4转基因烟草的PCR检测 
	3.5转基因烟草木质素含量的测定 

	作者贡献 
	致谢 
	参考文献 

