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A Review of Tyrosine Ammonia Lyase in Microorganism
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Abstract: Production of secondary metabolities by microbial transformation is a very effective
means. However, no C4H and coumaric acid are found in microorganism, this limited the large
scale of production of secondary metabolities from phenylalanine metabolism pathway. I-tyrosine
was catalysised to form p-coumaric acid by tyrosine ammoni lyase without C4H, Base on the
advantage, zymologic feature crystal structure, catalytic mechanism and genetic engineering of

TAL were reviewed in this manuscript.

Key words: tyrosine ammonilyase, genetic enginering, secondary metabolities

[+3]

(PAL)
 PAL I (I-Phe)
:2009-08-11
( IRT 0532)
(1960-), , s s Email : ZhangFeng9191 @ sina. com



% 4 TR S A A B AR AR AU BRAY AT R R 497
, -4 (C4H) 9 0,Kcat/Km I-Phe 273  , K cat
, 4 - CoA- (4CL)
(CHS) , 2006 , Berner 'l (Saccha
(STS) ( 1) rothrix esp anaensis) TAL ,
- & L-XWNAR [-Tyr , pH 8.5
lﬁsﬁﬁ’fn@ﬁ%%ﬁ@ﬁ (PAL) 08 s
BAMRBAN (TAY X > P : ,
AR (STS) AR » Km Kyndt .
lﬁﬂﬁ@A-%%ﬂ:ﬁ& (C4H) Rhodobacter capsulatuTAL, K cat Rhodobact
K&V «— 4+BER—> Wim—> AR er capsulatuTA L I=Tyr Kcat/
4-7 5 BE-CoA-BR 45 (4-CL) Km - Phe 750
&R E & BBE (CHSD
KEXaY 2007 ,Vannelli "
1 (Rhodotorulaglutinis) TAL,

Fig.1 Metaolic pathway of phenylalaninie in plant

C4H
[4] ,
TAL
C4H , I- (=Tyr)
, TAL
TAL PAL ,
TAL [=Tyr I-Phe
, TAL [FTyr
, TAL
, 125 1L I=Tyr
, 12 kg e
1 & 28R R 2 B0 A 3T R,
TAL ,
[6-7]
1968 ,Bandoni ' TAL
, TAL
2002 , Kyndt "
(Rhodobacer capsulatus) TAL ,
TAL LTyr I=
Phe pH 85 9.4, I+Tyr
( Kcat) (Kcat/ Km)
I-Phe 2 150
2006 , Kevin '
(Rhodobacters sphaeroides) TAL ,
s Kyndt o

Rhodobacter cap sulatusT AL
56% SDS-PAGE ,
55,000, =Tyr pH 8 5~

(0. 014 3 U/ mg

) PAL/TAL (1 68)
287 000
2007 ,Vannelli ' 9 I-
Tyr TAL )
( Trichosporon cutaneum)
(0 179U/ mg ), PAL/TAL
(0. 8) ,
294 000 )
73 500, 58, N
, cDNA c¢DNA
, 8
56% ~ 62%
2007 ,Xue ' 4 I-Tyr
TAL , ( P hanerochaete
chrysosporium) (L 25U/¢g)
TAL SDS-PAGE ,
70 000, I=Tyr
K cat/ Km I-Phe K cat/ K m,
PAL/TAL (0. 7)
, 60 C ,3h ,
4 h 72%

2 B& ZBR R 2B O AR 45 T

TAL HAL PAL
[15]

2006 , Louie

Rhodobacter sphaeroides TAL(RsTAL) 3
4 ,

HAL PAL 222



498 £ & 5 4 H H K F R %29 %
3 | Y4 mARMMATBERAKLREE
5 TIAZ J 89 5 5
N 3,5 -5 -4H- - C4H
4 (MIO) , C a [
c ’
, TAL
4 5 ,
2007 , Vannelli '™ R hodotorula
RsTAL HAL € glutinisPAL/TAL CAHP-450
, PAL P-450 I-Phe :
; RsTAL TAL 2007
HAL PAL , Xue Rhodotorula glutinisT AL
34% 29% 30% RsTAL ,TAL I=Tyr
HAL PAL , , ,
TAL
, Phanero-
3 ﬁ%ﬁ@éﬁ@ﬁﬁ@% )S'U:‘Zﬂ%%'] chaete. chrysosp oriumT AL,
TAL HAL PAL 2004 , Watts ' Rhodobacter
,HAL  PAL 2 ) sphaeroidesPAL/T AL 4CL CHS
ElcB , a MIO ,
\ 20 8mg /L 2005 , Jiang '
Friedel — Crafts , Rhodosp oridium toruloides T AL 4CL CHS
MIO el :
2006 , Louie '™ X Tmg / L, 0 8mg /L,
RsTAL LTyr RsTAL 2.4,6-
2006 , Berner ' S accharothrix
I- Tyr MIO esp anaensis T AL EC CoA
, I=Tyr ,
a TAL ) N -
Friedel — Crafts R 5 l‘;] 79@5 %fé
L-Tyr a MIO ; TAL ,TAL
a MIO ,
a MIO , ,
Asn203
MIO TAL AIP TAL , )
) , ( KevinT Hor
194 205 Asn203 MIO RsTAL ,TAL I+Phe I+
RsTALH&F  AIP Tyr , His89, PAL
, a TAL )
MIO
Friedel — Crafts ElcB , TAL

B



% 4 TR S B A M BE FBR AR A BRRY AT B 499

(References):

[ 1] : . , [J1. . 2009,28:705- 708.
LIANG Xiae-hui, CA1 Yu—]le LIAO Xiangru, et al. Analysis of the chemical compositions of Shiraia sp. SUPERFH 168
fermented mycelia and the stromata of Shiraia bambusicold J] . Journal of Food Scdence and Biotechnology, 2009, 28: 705
- 708- 58. (in Chinese)

[2] ; . .o [J1. .2009, 28:91- 96.
HU Jiar-zhong, GONG J+xian, DONG Qing-Lin, et al. The mechanism of low nitrogen promoting astaxanthin biosynthe-
sis in Phaff ia thodozyma[ J| . Joumal of Food Science and Biotechnology, 2009, 28: 91- 96. (in Chinese)

[ 3] ) , , - [J] ,2009,7,33: 30— 33.

TANG Yonghong , YAO Mae-jun, CAO Yong, e al.Study on theisolation and culture of a resveratrol producing fungus

[J] . Food and Fermentation industries, 2007, 33: 30— 33. (in Chinese)

Breinig S, Qi W, Sariaslani F, et al.DNA and amino acid sequences of a tyrosine-inducible tyrosine ammonia lyase from

Trichosporon cutaneum| P] . :P6951751, 2005.

[ 4

[a—)

[ 5] Trotman R, Camp C , BerBassat A, et al. Calcium alginatebead immobilization of cells containing tyrosine ammonia
lyase activity for use in the production of p-hydroxycinnamic acid] J]. Biotechnol Prog, 2007,23: 638- 644.
[ 6

—

Neish A. Formation of m and p-coumaric acids by enzymatic desamination of the corresponding isomers of tyrosine[ J] .

Phytochem, 1961, 1: 1- 24.

[ 71 Appert C, Logemann E, Hahlbrock K, et al.Structural and catalytic properties of the four phenylalanine ammonialyase
isoenzymes from parsley (Petroselinum crispum Nym. )[J]. Eur J Biochem, 1994,225: 491- 499.

[ 8] Bandoni R, Moore K, Subba Rao P, et al. Phenylalanine and tyrosine ammonia— lyase activity in some basidiomycetes

[J]. Phytochemistry, 1968, 7: 205- 207.

Kyndt J, Meyer T, Cusanovich M, et al. Characterization of a bacterial tyrosine ammonia lyase, a biosynthetic enzyme for

the photoactive yellow protein[J]. FEBS Lett, 2002, 512: 240- 244.

[9

—

[ 10] Watts K, MijtsB N, Lee P, et al. Discovery of a substrate selectivity switch in tyrosine ammonialyase, a member of the ar
omatic amino acid lyase family[J]. Chem Biol, 2006, 13:1317- 1326.

[ 11] Berner M, Krug D, Bihlmaier C, et al. Genes and enzymes involved in caffeic acid biosynthesisin the actinomycete Saccha
rothrix espanaensis[J]. J. Bacteriol, 2006, 188: 2666— 2673.

[12] Vannelli T, QiW, Sweigard J, et al. Production of p-hydroxycinnamic acid from glucose in S accharomyces cerevisiae and
Escherichia coli by expression of heterologous genes from plants and fungi[ J]. Metab Eng, 2007, 9: 142— 151.

[13] Vamelli T, XueZ, Breinig S, Qi W, et al. Functional expression in Escherichia coli of the tyrosine inducible tyrosine am-
monia lyase enzyme from yeast Trichosporon cutaneum for production of p-hydroxycinnamic acid[J]. Enzyme and Micre-
biol Technol, 2007 ,41 :413- 422.

[ 14] Xue Z, Michael M, Keith C, et al. Improved production of p-hydroxycinnamic acid from tyrosineusing a novel therme-
stable phenylalanine/ tyrosineammonia lyase enzyme[ J| . Enzyme and Microbiol Technol, 2007, 42: 58— 64.

[ 15] Louie G, Bowman M, Moffitt M, et al. Structural determinants and modulation of substrate specificity in phenylalanine
tyrosine ammonialyases| J| . Chem Biol, 2006, 13: 1327- 1338.

[ 16] Schroeder A, Kumaran S, Hicks L, et al. Contributions of conserved serine and tyrosine residues Tocatalysis, ligand bind-
ing, and cofactor processing in the active site of tyrosine ammonia lyase J| . Phytochem, 2008, 69 :1496- 1506.

[ 17] Watts K, Lee P, Schmidt- Dannert C. Exploring recombinantflavonoid biosynthesis in metabolically engineered Escherich-
ia colif J]. Chembiochem, 2004, 5: 500- 507.

[ 18] Jiang H, Wood K, Morgan J. Metabolic engineering of the phenylpropanoid pathway in Saccharomyces cerevisiae| ]| .
Appl Environ Microbiol, 2005, 71:2962—- 2969.

(T AL 5 M )



