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Abstract: As a critical enzyme in secondary metabolisn of plant, Phenylanlanine anmonialyase (PAL) has
significant meaning  its development and strong tolerance ability against hard A full-length NA of PAL genewas
iolated from Phyllostachys edulis through RT-PCR and RACE methods, and named as PePAL1 (GerBank accession
number. FJ195650). PePAL1 is2 436 bp, which contains an open reading frane encoding 701 anino acids The
results of anino acid sequence analysis shoved that PePAL 1 had high identitieswith other granineous PAL inOryza
sativa, Zeamays Saccharum officinarum, Bambusa ventricosa, B ambusa oldhamii and Triticun aestivum, egecially
with PAL from O. sativa up © 93 0%. Phylogenetic analysis showed that PePAL1 and LLB1 were on different
branch sites Tisaue Pecific expression showved that PePAL1 expresxed in leaf, sheath, stan and root, much higher
in stem.
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) PAL
RT-PCR RACE
PAL dDNA ,
1
11
2007 10
(Phyllostachys edulis (Cart ) H. de Lehaie)
15 an )
( =7 3) 25
16 h/8 h 2008 3
, RNA
12 RNA dD NA
Invitrogen Trizol reagent
RNA'® ) Promega
DNA Clontech MART"
RACE 3'dDNA 5"dDNA
13

1: 5'-TGTCGA CCA GCGTCAACGG-3';
2: 5'-TACTCTTCGTCGTCGTCGCTGAC-3'
FCR :DNA(Q04p g L ™M) 1pL,
(10pmol- L") 1pL, (10p mol -
L™Y)1uL,NTP( 2 5mmol) 3y L, 2 xBuffer 10y L,
Tag (5U-pL Y)a2pL, 20U L
:94 1min,55 65 1min,72 1min30
s 35 PCR )
, Promega
pGBEM -T easy ,
DNA , (Esherichia
coli (M igula) Castellani et Chaimers) DH® ,

RACE 5'"-RACE
PAL5-1: 5'-CATCTCGTTCACCTICTTGCCGTG-
GCTC-3'; 3'-RACE : PAL3-1: 5'-GCTCCAGTTC-

CTTGCCAACCCGATCACC-3', PAL3-2: 5'-CCGTGT-

TCA GCTACGCCGACGACCCG-3'

PAL5-1 PAL3-1 UM 1
PCR 194 30s72 3min,5 ;
94 30s70 30s72 3min,5 ; 94
30§68 30s72 3min,25 PAL 3-2
NUP PCR :94 30 568
3072 3 min, 25 PCR
14 PePAL1

RT-PCR PePAL 1
Actin (RJ601918)
( : 5'-ATGGCTCAA CAGGA TATCCA GC-3',
5'-TTCCA TGCCAATAAAA A TGGCTG-
3, FCR :94  ,5min;94 1min,58 1
min, 72 1 min, 28 ;72 10 min
2
21
RNA dDNA
, 1 2 , PCR 1%
, BB ;1000 bp
1 «C ),
, pGEM -
T eay :
: 1 063 bp B last
, 95%,
M 1 M 1

2.0 kb —» s 2.0 kb — s
— C—
1.0 kb—> - 1.0 kb —>
0.5 kb — 0.5 kb—> ,
1: RACE M: 1 kb
1 5'-RACE 2 3'-RACE
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22 DNA PL3-1 UM  FCR 50
, , PAL32 NURM
5'-RACE PAL5-1  3'-RACE 800 bp 1 ( 2
PAL3-1, SMARTM RACE PCR ,
(URM) PAL5-1 UMM
1 100 bp 1 ( 1), PAL3-1 , , 2 436 bp
URMV , , GerB ank FJ195650

-95 ACGCGGGGAAGAAGAGCTCACCACCCTCTCCTCCGGCTCTTCTTCGACCTCCTCCTCCTCCTCCTAACCTACCCACC
=18 ACCGCCACCCACCGAGCAATQGCGGGCAACGGGCTCATCATCAAGAATGACCCGCTCAACTGGGGCGCGGCGGCGGCC

M A G N 6 L I I XK N D P L N W G A A A A

61 GAGCTCACCGGCAGCCACCTCGACGAGGTGAAGCGGATGGTGGCGCAGTTCCGCGAGCCCGTGGTCAAGATCGAGGGC
E L T G s H L D E V K R M V A Q@ F R E P YV V K I E G

139 TCCAGCCTCCGCGTCGGCCAGGTGGCCGCCGTCGCCCAGGCCAAGGACGCCGCCGGCGTCGCCGTCGAGCTGGACGAG
S S L R V G Q V A A V A Q A K D A A G V A V E L D E

217 GAGGCGCGCCCCCGCGTCAAGGCCAGCAGCGAGTGGATCCTCAACTGCCTCGCCCATGGCGGCGACATCTACGGCGTC
E A R P R V K A S s E W I L N C L A H 6 G D I Y G V

295 ACCACCGGCTTCGGCGGCACCTCCCACCGCCGCACCAAGGACGGGCCCGCCCTCCAGGTCGAGCTCCTCAGGCATCTC
r T 6 F 6 G T S H R R T K D G P A L Q@ V E L L R H L

373 AATGCCGGAATCTTCGGCACCGGCACCGACGGGCACACGCTGCCGTCGGAGGTGACGCGTGCGGCCATGCTCGTGCGC
N A G I F 6 T 6 T D G H T L P S E V T R A A M L V R

451 ATCAACACCCTCCTCCAGGGCTACTCCGGCATCCGCTTCGAGATCCTCGAGGCCATCACCAAGCTCATCAACACCGGC
1 N T L L Q G Y S G I R F E I L E A I T K L I N T G

529 GTCAGCCCCTGCCTCCCGCTCAGGGGAACCATCACCGCGTCCGGCGACCTGGTCCCGCTGTCCTACATTGCCGGCCTT
Yy s P C L P L R RIS TSR ST RN RNV PN s TG L

607 ATCACTGGCCGCCCCAATGCGCAGGCCGTCGCCCCCGACGGCAGGAAGGTGGACGCCGCCGAGGCGTTCAAGATCGCC
1 T 6 R P N A Q A V A P D G R K V D A A E A F K I A

685 GGCATCGAGGGCGGGTTCTTCAAGCTCAACCCCAAGGAGGGTCTCGCCATCGTCAACGGCACGTCCGTGGGCTCCGCC
G I E G G F F K L N P K E 6 L A I V N G T S V G S A

763 CTCGCGGCCACGGTGCTCTATGATTGCAACGTCCTCGCCGTCCTCTCCGAGGTCCTGTCCGCCGTGTTCTGCGAGGTC
L A A T V L Y D C N V L A V L S E V L S A V F C E V

841 ATGAACGGCAAGCCGGAGTACACCGACCACCTGACCCACAAGCTGAAGCACCACCCGGGCTCGATCGAGGCCGCGGCC
M N G K P E Y T D H L T H K L K H H P G S I E A A A

919 ATCATGGAGCACATCCTGGCCGGCAGCTCGTTCATGAGCCACGCCAAGAAGGTCAACGAGATGGACCCGCTGCTGAAG
1 M E H I L A G S S F M S H A K K V N E M D P L L K

997 CCCAAGCAGGACAGGTACGCGCTCCGCACGTCGCCGCAGTGGCTCGGCCCACAGATCGAGGTCATCCGGGCGGCCACE
P K Q D R Y A L R T S P Q W L G P Q@ I E V I R A A T

1075 AAGTCCATCGAACGTGAGGTCAACTCCGTCAACGACAACCCGGTCATCGACGTCCACCGCGGCAAGGCGCTCCACGGE
K § I E R E V N S V N D N P V I D V H R G K A L H G

1153 GGCAATTTCCAGGGCACACCAATCGGTGTGTCCATGGACAACACCCGTCTCGCCATTGCCAACATCGGCAAGCTCATG
G N F Q@ 6 T P I G V S M D N T R L A I A N I G K L M

1231 TTCGCGCAGTTCTCAGAGCTCGTGAACGAGTTCTACAACAACGGGCTGACGTCCAACTTGGCCGGCAGCCGCAACCCG
FE_ A Q F S E L V N E F Y N N 6 L T S N L A 6 S R N P

1309 AGCTTGGACTACGGCTTCAAGGGCACCGAGATCGCCATGGCCTCCTACTGCTCTGAGCTCCAGTTCCTTGCCAACCCG
S L D Y G F K G T E I A M A S Y C S E L Q@ F L A N P

1387 ATCACCAACCATGTGCAGAGCGCGGAGCAGCACAACCAGGACGTGAACTCGCTCGGCCTCGTCTCGGCCAGGAAGACC
I T N H vV @ S A E Q@ H N Q@ D V N S L G L V S A R K T

1465 GCCGAGGCGGTGGACATCCTCAAGCTCATGTCCTCGACGTACATGGTCGCGCTGTGCCAGGCCATCGACCTCCGCCAC
AAE A V D I L K L M S S T Y M V A L C Q@ A I D L R H

1543 CTCGAGGAGAACATCAAGACCTCCGTCAAGAACTGCGTGACGCAGGTGGGCAAGAAGGTGCTCACCATGAACCCCACC
L E E N I K T s vV K N C V T Q@ V 6 K K V L T M N P T

1621 GGCGACCTCTCCAGCGCGCGCTTCAGCGAGAAGGACCTCCTCACCGCCATCGACCGCGAGGCCGTGTTCAGCTACGCC
G b L S s A R F s E K D L L T A I DR E A V F S Y A

1699 GACGACCCGTGCAGCGCCAACTACCCGCTGATGCAGAAGCTGCGCGCCGTGCTCGTCGACCACGCCCTCACCAGCGGE
b b P C S A N Y P L M Q@ K L R A V L VD HATLT S G

1777 GACGGAGAGAGGGAGCCCTCCGTTTTCTCCAAGATCACCAAGTTCGAGGAGGAGCTGCGCTCGGCGCTGCCCCGGGAG
b 6 E R E P S vV F s K I T K F E E E L R S A L P R E

1855 ATCGAGGCCGCCCGCGTGGCCGTGGAGAACGGCACCGCGCCCATCGCCAACCGGATCAAGGAGAGCAGGTCGTTCCCC
I E A A RV A V EN G T A P I A NUR I K E S R S F P

1933 GTGTACCGCCTCGTCCGTGAGGAGCTCGGCTGCGTGTACCTCACTGGCGAGAAGCTCAAGTCCCCCGGCGAGGAGTGC
vV Yy R L VR E E L G C V Y L T G E K L K S P G E E C

2011 AACAGGGTGTTCATCGGCATCAACCAGGGCAAGCTCATCGACCCAATGCTCGAGTGCCTCAAGGAGTGGAACGGCGAG
NR V F I G I N Q@ G K L I D P M L E C L K E W N G E

2089 CCCCTGCCCATCAACGCATCCGTCATCCACCCGTGAGATCGTGGAGGAGAGGACACTACAGAATACATCAAAGAA

P L P I N
2167 AATAAAACGCGTCGTGTATGTTCGGATCGTGTCGTCGCTTTTGCCTTTCTTCGTTCGTTGGTGGCGTTGTTCTTTGTG
2335 TAGCTGCTCTGCCATCGCCTGTAATGCGCATGCCCTGGCGGGCGGCTTTTTTTAAGATATGTTTGTTACAAAAAAAAA

2323 AAAAAAAAAAAAAAAAAAA

( , PAL-histidase , )
3 PePALL
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: FJ195650 cinarum L. ) (Bambusa ventricosa M cClure)
2 106 bp, 5' (UTR) 95 bp, 3' (B. oldhami Munr) (Triticum aestivum
235 bp pohA 28 bp FJ195650 GC L.) PAL 75% ,
66 0%, 701 , 41 450 PAL (P14717) , 93 0%,
, 185 201 LLB1 (ABP96954) 76 9% ,
- (PAL -histidase) ( 3, PAL
, PePAL1 Pe MEGA4 Q 2 PAL
PAL1 6 398, ( 4),
75 697. 71 Da 2 PAL ,
23 LLB1(Ph edulis(1)) PAL ,
blast , : PePAL1 , PAL ;
PAL PePAL1(Ph edulis(2)) PAL
: (Oryz , ,
sativa L. ) (ZeamaysL. ) (Saccharum offi-
98 Bambusa oldhami
99 _’: Phyllostachys edulis(1)
Triticum aestivum
Musa acuminata
Prunus avium
il 99 Nicotiana tabacum
99 Zea mays
99 Phyllostachys edulis(2)
99 Bambusa ventricosa
T
PAL: (P14717) (NP_001105334) (ABM63378) (AAX97448 1) (AAR24505)
(Q43210) (1) (ABP96954) (2) (FJ195650) ( (M usa acuminata) ACG56648) ( (Prunus avium) 064963)
( (N icotiana tabacum) P25872) 1 000
4 PAL
24 PePAL1
RNA,
ONA 1, Actin , ety
DNA ;
DONA PePAL 1 PePALI
( 5 . PePAL1
1: D2 ;3 D4
’ 5 PePALl
(1 395,517 2263) 1 (396
3 516) , (ABP96954)  PeP-
PAL AL1 76 9% ,
" GerBank PeP-
LLB1 2 363 bp, 2 AL1 LLB1 ,



453
,1988,24(3):9- 16
LLB1 PePAL1 (2] ' ' : [3]:
, 2006, 31(7):31- 34
! [3] , , . © PAL
PAL C,H 4L [J]. , 2007 (4):187 - 189
PePAL 1 [4] , ,
, [J]. , 2007, 23(7):71- 75
PAL [8-9] [5] . [M]. : ,2002:3- 6
[6] Gao Z,Li X,LiL,etal An effective method for total RNA ilation
’ from bamboo[ J]. Chinese forestry science and technology, 2006, 5
PAL (3):52- 54
[10]
, [7] . [J].
PAL , , 2006 ( ):31-33

[12]

PAL

(31

[8] Craner CL, EdvardsK, DronM, et al Phenylalanine anmonial-
yase gene organization and structure[ J]. Plant Molecular Biology,
1989, 12(4): 367 - 383
[9] LiangX W, DronM, Craner CL, et al Differential regulation of
phenylalanine anmonialyase genes during plant development and by
enviormental cues[ J]. Joumal of B iological Chamistry, 1989, 264
(24) : 14486 - 14492
[10] Cheng GW, Breen P 1 Activity of phenylalanine anmonialyase
(PAL) and concentrationsof anthocyanins and phenolics in develo-
ping strawvberry fruit[ J]. Journal of American Society for Horticul-
tural Science, 1991, 116(5): 865 - 869

[11] , , .

[J]. , 2007, 25(5): 500 - 508

[12] Okada T, MikageM, Sekita S Molecular Characterization of the
Phenylalanine Ammonial yase from Ephedra sinica[ J]. Biological
& Phamaceutical Bulletin, 2008, 31(12): 2194 - 2199



