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Abstract Lignin is a three different monomers lignin aggregate of its content and admixture with plants of the many functions
related. The synthesis of lignin begin with shikimic acid, it transform to aromatic amino acid under promotion of a series of enzyme.
The aromatic amino acid is formed trans-cinnamic acid by PAL, then, it became lignin monomers after a series of reactions. Finally,
lignin monomers aggregate form lignin. The recent advance in study of lignin biosynthesis is involved in this article by course of
reaction. In addition, Lignin biosynthesis gene regulatory research would be introduced by xylem-specific promoters, and
transcription factors and so on. Finally, The developments of lignin biosyn thesis and genetic regu lation are reviewed and the
prospect for further development is also made herein.

Keywords Lignin; Lignin biosynthesis; Gene regulation
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RN AR E B (PAL), BREIRIAZE I (TAL, 1Y

AEAE T HOARR ) ) (60 K55, 2008).

LIIENERAEEF(PAL)

2 TN 2 % fil 2 I (Phenylalanine Ammonia-Lyase,
PAL) AL L2 P 20 it 2 2 1 s o LRI, 2 2K A
KA AR A BRI i, PAL X 2 Y bRk —

ANRIFAEH, I AERE S AR 2 AR 1 &
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D PAL: RINERAILZMERY, CAH: WHER -4 ILMNE, 4CL: 4~ FURMMAL LN, C3H: &R -3 SL1LE;
CCoAOMT: %DﬂiFHﬁiﬁﬂﬁA—O—ﬂq%ﬁ@@ﬁ CCR: WHEMEHEEAL 5, CAD: WEEREMENS; SAD: Jr TR ZNE, COMT:
WIIMHERR 15— ¥2 2L [ 31 i —O— R SL R g, FSH: BT BRIR—5—F23LAb B, HCT: ZE¥R/ 4 TR W EE B 75 i

Figure 1 The monolignol biosynthetic pathway (Jeroen et al., 2003)
C4H: Cinnamate4-hydroxylase;
CCoAOMT: Caffeoyl-CoA O-methyltransferase;

Note: PAL: phenylalanine-ammonia-lyase;
p-coumarate3—hydroxylase;

4CL: 4-hydroxycinnamoy-CoAligase; C3H:
CCR: Cinnaamoyl-CoA reductase; CAD:

Cinnamyl-alcohol dehydrogenase; SAD: Sinapyl alcohol dehydrogenase; COMT: Caffeic/5—hydroxyferulic acid O-methyltransferase;
F5H: Ferulate5—hydroxylase; HCT: shikimate/quinate hydroxyeinnamoyhransferase
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R 1 ARBEREY G AN SIE D R T3t

Table 1 Recent advance in study of lignin biosynthesis gene

FEB ALY Jrik VN S s R A I SCHR

Gene Transgenic plant Method Lignin content Lignin constituents Ref.

PAL JHEL RS NRE Reddy et al., 2000
Tobacco Antisense Decreased
JH sk D SIG 14 Sewalt et al., 1997
Tobacco Sence Decreased Increased S/G

TAL TERHE) LA TR SIG #i i B¥/K HE 45, 2003

Sence Decreased Increased S/G Xue et al., 2003

C4H JH S D SIG TB% Chen et al., 2007
Tobacco Sence Decreased Decreased S/G
LZ22%) sk N SIG TF% Hu et al., 1999
Poplar Sence Decreased Decreased S/G
y RXANE] TR SIG T % Sewalt et al., 1997
Tobacco Antisense Decreased Decreased S/G

C3H L] LA R shov B4, 2008
Poplar Sence Decreased Nie et al., 2008
B sk N S,G ¥Rk W2 3C4E, 2009
PhrUostachys edulis Sence Decreased Decreased S/G Yang et al., 2009
T RAAK TR S,G ¥ FB& Franke et al., 2002
Arabidopsis thaliana Decreased Decreased S/G

F5H T WESR I AR SIG # -} H 4%, 2006
Arabidopsis  thaliana  Sence Unchange Increased S/G Fu et al, 2006
Tobacco and Poplar

4cL EHW S D BIRALAE, 2004
PopulustomentosaCarr ~ Sence Decreased Jiaetal., 2004
S LA T IS, 2006
Tobacco Sence Decreased Liang et al., 2006
LZ22%) A R S,G ¥ % HU et al., 1999
Poplar Antisense Decreased Decreased S,G
JH S D SIG TB% Lu et al., 2004
Tobacco Sence Decreased Decreased S/G

HCT EViAE A (I TRE Shadle et al., 2007
Medicago sativa Sence Decreased

COMT T Eas il T SIG &A% Goujon et al., 2003
Arabidopsis thaliana Sence Decreased Decreased S/G
L22) S AR Jouanin et al., 2000
Poplar Sence Unchange
L) RGE A SIG &A% Lapierre et al., 1999
Poplar Antisense Unchange Decreased S/G
y i RXANE] TR S,G ¥ FBE Sewalt et al., 1997
Tobacco Antisense Decreased Decreased S,G
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g1
Continuing table 1

FEBH ALY J7ik ARFHET RIFTFEM I SCHR

Gene Transgenic plant Method Lignin content Lignin constituents Ref.

CCoAOMT S B RS NRE SIG #hmn PRBSE, 2008
Tobacco Antisense Decreased Increased S/G Huang et al., 2008
e Sl e SIG 1 Guo etal., 1998
Alfalfa Sence Decreased Increased S/G
b Eas il N SIG Hn Meyermans et al., 2000
Poplar Sence Decreased Increased S/G
L] RGN RE SIG 4 Zhong et al., 2000
Poplar Antisense Decreased Increased S/G
HH S A TR Zhong et al., 1998
Tobacco Antisense Decreased

CCR L) Eas il TR BT AE(2009),
Poplar Sence Decreased Zhao et al., 2009
A RS NRE SIG K Pigemal et al., 1998
Tobacco Antisense Decreased Increased S/G
UG TT AR Jones et al., 2001
Arabidopsis thaliana

CAD PN LA SIG &A% Halpin et al., 1994
Tobacco Sence Decreased S/G
SR RO AR SIG &K Baucher et al., 1999
Alfalfa Antisense Unchange Decreased S/G
ToK SEARAA T S,G ¥ FR& Halpin et al., 1998
Zea mays Decreased Decreased S,G

POD ] Mo N Zwliha et al., 1999
Poplar Increased Decreased
(W= B TR RIS, 2008
bamboo shoots Increased Decreased Wau et al., 2008
S RIGE TR SIG #8 Zhong et al., 1998
Tobacco Antisense Decreased Increased S/G

Hauffe et al., 1993). {H XL )5 87 A & [3RiE
ROEAN Ry, I LA B DRI A 02 35 5 R
IR R BT Ko R TR HE G )M
3 (PB4 B A T 32k FH 4L R 5% )3 8 CaMV 35S,
'BREJE B BT e N DRTE BT A A AL 2 R AT AR
RS PERak,  IXnTRERTREA) I IR AR R padi vk
R . Jouanins:(2000) i ik % # | COMT
T P TR B 5 DR b A IR R A I ST AR
CaMV 35S J 5 4 {11 32 15 24 55 ¥ % CAD JH
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