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Antisense CCoAOMT Gene Regulates Lignin Biosynthesis in Betula platyphylla
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Abstract  Betula platyphylla is an important forestation tree species in northern China but its high lignin
content severely restricts its development and utilization as a papermaking resource plant. In this paper the
full-length ORF sequence of CCoAOMT Caffeoyl-coenzyme A-3-O-methyliransferase gene was obtained using
RACE technology. The antisense CCoAOMT expression vector was constructed and transformed into
B. platyphylla by Agrobacterium infection method. The molecular detection indicated that the CCoAOMT
antisense gene had been successfully integrated into B. platyphylla. By semi-quantitative PCR analysis of the
transgenic plants the CCoAOMT gene expression of the transgenic lines was decreased. Compared to the wild
type by the Wiesner staining the lignin content of the transgenic plants was decreased. Chemical compositions
of seven-year-old transgenic and wild-type birch were analyzed. The phenyl alcohol extracts and Klason lignin of
transgenic birch were significantly reduced and the pentosan content was increased. The BpCCoAOMT gene
plays an important role in the synthesis of lignin which lays a foundation for the cultivation of a new species of
birch with low lignin content.
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B 1 BpCCoAOMT cDNA FI3RTE A, 3'RSEY 79 B. SR 374 C. BpCCoAOMT cDNA 43§74
Fig.1 Cloning of BpCCoAOMT cDNA A. 3’sequence of CCoAOMT from B. platyphylla B. 5'sequence of BpCCoAOMT C. PCR
detection of CCoOAOMT ¢cDNA M. 1 kB ladder

Xbal BamH]

[> 5000 10000
RB T-DNA repeat | NeoR/KanR I . | | LB T-DNA repeat
NOS promoter ~ CaMV 358 promoter CCoAOMT NOS terminator
A B

B2 B# CCoAOMT EFEEYMR X RIEZEFHFEME A, pBl21-antiCCoAOMT % [E B. pBII21-antiCCoAOMT (] PCR 3 14 kel
1 ~2. pBI121-antiCCoAOMT 3. D12000 4>t brifE

Fig.2 Construction of antisense expression vectors of CCoAOMT gene in B. platyphylla  A. Schematic representation of

pBI121-antiCCoAOMT constructs  B. Identification of pBI121-antiCCoAOMT by PCR 1 -2. pBI121-antiCCoAOMT 3. DL2000 DNA maker

3 BRUEKEHNEGES SURER A @0HES B 2ABEAHAR C GUHEEFHIMNEZE D. B i L bk
Fig.3 Complete process of the genetic transformation of birch A. Callus of the leaves B. Callus of the stems C. Buds differ-

entiating from callus D. Transplanting survival of regeneration plants



1 1A Wk HGEE FIHESR L CCoAOMT LRI AR R ZE YA 1, 127

B4 XtE% Kan fTIEEMRAE PCR 42
DI2000 A5 T4k

Fig.4 PCR detection of the selective Kan resistant plants

birch 1 -11. Transgenic lines M. DL2000 DNA maker
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WT 1 2 3 4 5 6 7

B 5 RT-PCR&MEEE B NIE CCoAOMT £
ERIRIE b0 55 5 bk R A RNA A1k actin 37
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Fig.5 The expression of endogenous CCoAOMT in
transgenic birch by RT-PCR  The up panel means RNA of
wild type and transgenic lines and the middle panel indicated the
PCR production of actin. The bottom part means the RT-PCR pro-
duction of endogenous CCoAOMT WT. Wild type of birch 1 -7.

Transgenic lines
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Table 1 chemical composition determination results

Hze JERL K REMRY SR RARARSR  GARRSE 1@ S RIS Aokt aa
o Raw water Phenyl alcohol Acid insoluble Heddle cellulose 1% sodium hydroxide Polypentose Hot water extract
Line No. fomi
% extract content %  lignin content % content % extract content % content % content %
WT 4.35+0.03 3.38£0.08 16.72 £0.52 80.37 £1.20 17.81 +0.31 14.54 £0.17 3.60 +0.19
L1 4.55 +0.08 3.63 £0.36 12.31£0.60 ** 82.23 +0.08 17.86 £0.12 16.71 £0.21 ** 3.45+0.07
L3 4.22+0.10 3.48 £0.10 12.18 £0.28 *~ 83.12 0. 16 18.13 £0.17 16.24 +0.09 ** 4.31+0.12""
14 4.54 £0.03 2.68 £0.03 " 12.65+0.34 " 81.71 +0. 10 16.66 +0.23 14.56 £0.15 2.89 £0.06 "
L7 4.47 £0.05 3.75+0.14 " 12.36 £0.63 ** 82.63 +1.10 17.11 £0.19 17.58 £0.42 ** 3.13+0.16 "

“P<0.05 **P<0.01

E6 HERBAMALRLFLE A HAEM B XX
CCoAOMT ¥ FEF AHE 4 Sk R

Fig.6 The histochemical stain of transgenic birch
A. Wild type B. Line 4 of Anti CCoAOMT transgenic white birch
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