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Abstract: A PAL gene fragnent with 866 bp length (named as SjPAL) was cloned fran Sophora japonica by RT-
PCR and using a pair of degenerated primers, which were designed basing on the sequence of other plant PAL genes
conserved region The deduced SjPAL polypeptide showed high identities ( >87%) to other plant PAL amino acids
via 2quence analysis and contained the smilar active sites in PAL proteins of Oryza sativa and Arabidopsis

Phylogenetic tree analysis indicated that the SjPAL had a closer relationship with PAL proteinsfram leguminousplant
Pecies RT-PCR analysis revealed that the relative abundance of SjPAL mRNA in root and stan was about three
tmesas in leaf Utilizing anti-sense RNA technology, SjPAL gene was inserted directionally into pB 1121, a plant
expression vecor, t construct an anti-sense fusion gene and a plant expresson vector pB [121-PAL. Genetic
trandomation 1o Arabidopsis was mediated by EHA105 Tranggenic Arabidopsis lineswere perfomed using PCR,
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Northemn blot, PAL activity of per unit material, and tal polyphenolic and flavonoid concentration analysis The
results showed that the expression level of PAL gene, PAL activitiesof per unitmaterial, and tal polyphenolic and
flavonoid concentration of trandomed lineswere all significantly lowver than the wild control The present studies
provided an expermental basis for further genetic trandomation in S japonica of SjPAL gene anti-ense expression
vector o mprove its rooting ability in regeneration system via regulating its phenolic caompound content

Key words Sophora japonica; rooting ability, PAL gene, anti-sense expression vector, genetic trandomation; ttal

polyphenolic; flavonoid
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, Trizol ,
(D IG Northem Starter kit)
, Signa

Northem

12
121 RNA DNA
RNA
CTAB ! DNA
122 PAL

PAL , :
PALS 5'-GC(A/T/C) TC(T/C/G) GGT GAT (C/
T) T(A/G) GT(T/C)-3', ALaP. 5'-ACA TCT TGG
TT(A/G) TG(T/C) TGC TC-3' FCR

254 L : DNA 1ML (Q 54 g-
ML "),10 xBuffer 2 5L, MgChL2u L (25 mmol-
ML™Y), ML PALS (10 mol- L™ '), 1P L PALaEP
(10Mmol- L™*), NTPQ 5uL (10 mmol- L"),

dDNA

Taq Q5uL (BU-pL ") PCR
:94 3 min; 94 1 min, 49 1 min, 72
1 min, 35 172 10 min
1% , PCR
, pMD18-T
) DH%x
DNA NC-
Bl BLAST RPSBLAST ,
VectorNTI 10 O ,
Clustal X1 81 MEGA3 0
123 PAL
, PAL
, PAL

, PALFP. 5'-CGG GTG ATT TGG TTC CTT
TGT C-3', PALRP: 5'-CAG CCC ATT GTT GTA GAA

GICA-3 RNA,
05ug RNA RT-FCR,
PAL : 50

30 min; 94 3 min; 94 1min, 59 1 min, 72

1min, 25 ;72 10 min

18S ,
GerB ank (AF174638) ,

18SFP. 5'-TAG AAA TCG TTC AGT CCT CCC C-3',

18RP. 5'-CTC CAC CAC GGA CTCAGT TIT C3
124

, Sac| Bam HI , PALF-
Sacl: 5'-C_ GAG CTC CGG GTGATT TGG TTIC CTT
TGT C-3', PALRBam HI 5'-CG.GGA TCC CAGCCC
ATT GTT GTA GAA GTC A-3' (

) ADNA ,
700 bp pB 1121, Sac |
Bam H I , PAL
pB 1121 ( ),
DHSx ,
DNA, Sac | Bam HI
PCR , pB 1121
35S , 3B 5'-GTT GAA
CGAT GCC TCT GCC A -3, PAL
PALRBam H|,
35S
PAL 937 bp
pB 1121-PAL
EHA 105, BioRad,
2 500V ( 2082 ), 3 4s
[22]
125
= MS + Kan
50mg- L* , ,
; DNA, 35P
PALRBam H I PCR
126 RNA Northern
, Tr-
izl RNA PAL
) RNA
Northern DIG
Northern Starter kit
127 PAL
PAL [24],
05g 5m ( 1%PVP,
1mmol- L *BEDTA,20 mmol- L * , 1%
,01mL- L! ,pH 8 8),
, , 4 4 , 4
12 000 g 20 min, pH
88 3 Lo
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.40 60 min, 6 mol- L “HCI , AY747679 SjPAL 289 ,
290 $Tm  OD 290 M VectorNTI10 0O SjPAL
oD PAL
a0 1 (V) ( 1),SjPAL PAL
Folin Ciocalteu , (91%) , (Cicer ari-
(51 1g , etinum Linn , 89%), (M edicago sativa
10 mL 80% 40 Linn , 88%), (Glycine max (Linn ) Mert ,
, , 88%) , (L otus japonicus, 87%) (N icoti-
4 mL , ana tabacum L. , 87%) , SjPAL
Folin Ciocalteu PAL
[25], 1mol- L'* Folin Ciocalteu imL 22 PAL
15%N g, CO; 1mL PAL PAL
(1mL ), , Clustal X1 83 MEGA
10 min, 760 rm , 30 neighbor-joining (NJ) PAL
mmol- kg * ( 2
[26], 05¢g (GNCHY) PAL
, 10 mL 70% , PAL
40 , \ , PAL
4 mL , PAL
1mL (1mL , PAL :
) 10 mL , , :
0 3 mL 5% NaNO,, : 5 min (L eguminosae) ,
10%AICL 0. 3 mL, : 6 min 4% (Gramineae) (Oryza sativa L. )
NaOH 2mL, : 60% (ZeamaysL. ) ( Triticum aestivum Linn )
10mL, 15min 510 M , PAL
, mmol- kg *
PAL
2 23 SjPAL
21 PAL dD NA RNA,
RNA , RT- 050 g RNA RT-PCR
PCR (850 bp ) , PCR 18S
: 866 bp 3, SiPAL
DNA BLAST , 3
PAL , (Vigna unguiculata 2 4 SjPAL
(Linn )Walp, 86%), (Populus kitakamiensis,
81%) , (M anihot esculenta, 80%) , EHA 105,
(Petunia hybrida Vilm. , 79%) , (Pittosporum to- pB 1121-PAL ,
bira (Thunh ) Ait, 78%) (Nerium oleander To MS+Kan 50mg- L' ,

L., 76%) DNA PAL
dDNA , SjPAL, GerBank
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SjPAL e ASGDLVPLSYJAGHLIGRPNSKSYIGPNG®ML NAKEAF [SEASIDIYGF FELQPKEGLALVNGTAVGSGE
CaPAL TITASGDLVPLSYYAGHLIGRPNSKEIIGPNG{eRILNAKEAF QLA [SIGF FELQPKEGLALVNGTAVGSGE
VuPAL T I TASGDLVPLSYJAGELIIGRPNSKSIIGPNGEDL NAKIAFMEARIDIGGF FELQPKEGLALVNGTAVGSGE
NtPAL T I TASGDLVPLSYAGEL TGRPNSKAYGPNGELILNAEEAF RYJAMNIGGF FELQPKEGLALVNGTAVGSG(]
GmPAL (I TASGDLVPLSY[AGELTGRPNSKAYGPSGEVILNAKEAFSEASIWNIEFFELQPKEGLALVNGTAVGSGE
L jPAL TMTASGDLVPLSYIAGLLTGRPNSKAVGPSGEVLNAKEAFELAS DNGFFELQPKEGLALVNGTAVGSGE
MsPAL (I TASGDLVPLSYAGELTGRPNSKAGIGPSGEVILNAKEAFNEAGIVASFFELQPKEGLALVNGTAVGSGE
Consensus TITASGDLVPLSY |IAGLLTGRPNSKAIGPNGEVLNAKEAF LA IDSGFFELQPKEGLALVNGTAVGSGL
SjPAL ASIVLFEANILAVESENLSA | FAEVM@GKPEF TDHL THKLKHHPGQ | EAAARIEN | MDGSSYVMKAAQKEH
CaPAL AS!HLFEINLL VLSEILSAIFAEVMQGKPEFTDHLTHKLKHHPGQIEAAAIMEHILDGSIYVKAAQKIH
VuPAL ASIVILF EANEL\YV EVLSAIFAEVMQGKPEFTDHLTHKLKHHPGOIEAAAIMEHILDGSSY“KEAQKLH
NtPAL AS LF.N HLAV{SEVLSAI FAEVMmGKPEFTDHLTHKLKHHPGO | EAAAIMER | EDGSSYMKAAQKEH
GmPAL LFEANBLAVESEVLSA | FAEVMAQGKPEF TDHLTHKLKHHPGQ | EAAAIRMEH | EDGSSYY IKAAMKEH
LjPAL ASIVLFEANILAVLSEVLSAIFAEVMQGKPEFTDHLTHELKHHPGOIEAAAIMEHILDGSSY KAAMKEH
MsPAL ASIIVLFEANILAVESEVLSA | FAEVMAGKPEF TDHL THKLKHHPGQ | EAAAIMERH | EDGSSYMKAANKEH
Consensus ASIVLFEANILAVLSEVLSAIFAEVMQGKPEFTDHLTHKLKHHPGQ | EAAAIMEHILDGSSYVKAAQKLH
* * *

SjPAL EIDPLQKPKQDRYALRTSPQWLGPQIEVERWATKL I ERE | {{SEINDNPLYDVSRNKALHGGNFQGTP IGVS
CaPAL DI DPLQKPKQDRYALRTSPQWLGPQUIEVIRNATKL I ERE I NSVNDNPLIDVSRNKALHGGNFQGTP IGVS
VuPAL EIDPLQKPKQDRYALRTSPQWLGPQUEVIREATKL]I ERE NSVNDNPLIDVSRNKALHGGNFQGTP IGVS
NtPAL EMDPLOKPKODRYALRTSPOWLGPO|EVIR" /| ERE | NSVNDNPLIDVSRNKALHGGNFQGTP I GVS
GmPAL EIDPLQKPKQDRYALRTSPQWLGPRHIEVIRESITKS | ERE | NSVNDNPLIDVSRNKALHGGNFQGTP IGVS
LjPAL EMDPLOKPKODRYALRTSPOWLGPLIEVIRFS NI ERE | NSYNDNPLIDVSRNKALHGGNFQGTP I GVS
MsPAL EIDPLQKPKQDRYALRTSPQWLGPMYEVIERESITKS | ERE | NSUNDNPLEDVSRNKALHGGNFQGTP IGVS
Consensus EIDPLQKPKQDRYALRTSPQWLGPQIEVIR ATKSIEREINSVNDNPL IDVSRNKALHGGNFQGTPIGVS
SjPAL

CaPAL SRNPSLDYGEKGAE | AMASYCSELQYLANPVTN
VuPAL AS/ | GKLMFAQFSELVNDEYNNGLPSNETAGRNPSLDYGEKGAE | AMASYCSELQYLANPVTN
NtPAL

GmPAL

L jPAL

MsPAL

Consensus

SjPAL

CaPAL

VuPAL

NtPAL

GmPAL

L jPAL

MsPAL

Consensus HVQSAEQHNQDVNSLGL | SSRKT EAIEILKLMSSTFLIALCQAIDLRHLEENLKNSVKNTVSQVAKR L

PAL GerBank : CaPAL, , CAB60719; VUPAL ,
AAD45384; SPAL , ,AAX18752; NtPAL , ,BAA22948; GmPAL , , CAA37129; L jPAL , ,BAF36973;M sPAL ,
, CAA41169
P * PAL

1 SjPAL PAL
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JEWE S Cicer arietinm CAB60719
UL5. Vigna unguiculata AAD45384
[EI# Sophora japonica AAX18752 gR
B Medicago sativa CAA41169
5 ey }
0us Japnmcus
BE o T
A.thaliana NP181241 3
53 89 W Bms:ica napus ABC69916:|+$26H
J/N# Triticum aestivum CAA68306
4‘; JKFE Oryza sativa CAA34226 ]ﬂ&z{iﬂ
’_|( 99 99 FK Zea mays AAL40137
75 Ginkgo biloba ABU49842
—— /74 Pinus pinaster AAT66434 ]ﬁ?}ﬁ%
97— KJE#2 Pinus taeda AAA84889
K& CHS GmGHS AAQ62597
PAL GerBank
2 SjPAL PAL
R E Ly [a
SiPAL WT Cl C2 cC3 C4 .CS' C6 C7 C8
. () o o -
RHA [l o =
3 SPAL 2
3
3
WT Cl1 C2 C3 C4 C5 C6 C7 C8 M ~
S
937 bp 1 (7)88 Eg ﬂﬁ /_;O
& 2
4
B =
M: DNA M arker DL 2000; W T:
PCR ;Cl C8: PCR
4  SPAL RNA PCR _ os} | d
Eﬂ % 0.6 %
= L
25 Ex | , 7
W\ E % 2 9 ) . %
g 04| 2 A ) va Y
35S PCR Z%/Z%%¢%
( 4), PCR Zééééééé%
 PCR ( 937 bp ) MARARARAARARNR
WT C1 C2 C3 C4 C5 C6 C7 C8
42
8 WT: C1,C2,C3,C4,
Northemn , C5, C6, C7, C8:
PAL ( 5a, °
ClLC2C6 C8 PAL @ PAL_ Northem
(b) PAL
10% PAL
(¢)
PAL (d)
(110 6 U, P <Q 05),
C2C6 C8 PAL 246U 5b) , PAL
257U 26 5U, 21% 24% PAL
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( 5c

5d),

Q 78 mmol - kg *, 8

C8

Q 39 mmol- kg’
34 6%

28 9%
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Q 27 mmol- kg *,
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