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Reading Frame) %4 1 515 bp, % #5 504 AR E B 485 5F & 4 145 719.6,%F & 5 4 4. 94,2 & 3
B IR M5 A7 K I, PsCAH RIABR -5 55 5 & Rt & B R R ; 2 PlantCare #24-FM , 42 PsC4H %
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CAH 241t PAS0(CYPA50) B0 48 il 48 58 1 1
— R, ERE - Y CYP450 BLINE R, 2
SE—ABERE O W E T TIRE AR Y CYP450 BT,
Y2 248 ST WU 5 55 115 = 0 TR R 45
WAt CAH 15 B B R Rk & A AR Ak, HAE R e AR
EhRRREE AN A" . B, SHEYREE
J PR A R -4 AL il 1 5 R b T, AN LR SR LR
T At RN A =D AT 4,

R MNE W& AR R F AR R L
—1k cDNA SCFE H i 675 5] — 4~ CAH &K F P, 3%
FER AT AW B 2F ot X8 3 F Fo b, T ff A R 52
C4H FH ML 5088, X0 W7 F K 8RR 288
e AR R BA BB R R 76 E & PCR
AR 438 PsCAH F K 78 # S 52 [F] & 1 B9 A 3R A A
3, LI — 0 95 i 25 I ) R SR AP WL AR 3R
IRTEPEBEE TAEFER

Abstract; The orthogonal design was used to optimize ISSR-PCR amplification system on Anoectochilus roxburghii in four

levels of five factors (DNA template, Tug DNA polymerase, primer, Mg?" ,and dNTP) respectively. The results showed

that a suitable ISSR-PCR reaction system was established,namely 25 pL reaction system containing 40 ng DNA template,
1.60 U Tag DNA polymerase, 0. 80 mmol/L primer, 0. 96 mmol/L dNTP, 2. 40 mmol/L Mg’t. In conclusion, this

established ISSR - PCR reaction system provide an available and reliable method for genetic diversity analysis and

germplasm clssificatin of Anoectochilus roxburghii.

Keywords : Anoectochilus roxburghii ; ISSR-PCR ;orthogonal design
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1 MHEEF*E
L1 sk

LA RER B AR A T B — i SR, 4R
E3)ia 8L AN S K R A N i< i ) 3 i 7
ICBHT(<<20 g). 11(20~40 g), M (40~60 g), IV (60~
90 2. V(9 g,
L2 Rk
L2.1 HRIAFERE LK —1L cDNA CER
P SRR B B A0 vk 4% st i il PCR H AR,
HATY AR REARR K F B B 2K DNA, R 3
5 DSN AbBAHSE & 1) 7 i 8 3 — k& K <DNA
X,
1.2.2 fEHR5z PsCAH BNk @it NCBI-BLAST
A5 DNAMAN # 4 x5 3 gpHE 4 CAH F K i [R] 15
PEHEAT LS, BT RSF XS, 51 R 5 2 BT 9
C4HF:5'-CG(G/C/T) ATCATGAC (C/G)GT(C/T)CC
(G/C/T) TTCTTCAC-3'; F ##3|# C4HR.5 -GGT-
TCAC ( T/A) AGCTC (G/A/T) GCAAT (G/T)
CCCCACTC-3', R Fi#s®ith PCR 3, LA CAHF FI CAHR
o bR N SCPEE A R TR R AR — A B T
Me. 4K 38 B9 MI3R (5’ - GGAAACAGCTAT-
GACCATG -3") 1 M13F (5'-GTAAAACGACGCCAGT -
3" X} i35 21 4 PV 72 B 14T PCR B 38 B8 3IE , K i 17
PR BRIVBOR AT b 19 0 A B R A R B HEAT I
1L.2.3 RIS RAEYIE B2t K PHE 1
£k NCBI i) blast T RE#EA T2 IR T 51 FIWEME LUK 5 38 1ot
TELR I Protparam, SOPMA 25 47 4 W15 B2 447
Ja 3 F P53 7E L PlantCARE 344 35000 i =0 A
JoHE
1.2.4 PsCAH BN F 3 FH5 8 RIEHERSE C4H
i) cDNA 7313t 3 45514, GSPa-CAH.5-CAG-
GATATGGTCGATGGCGCACTTCAG-3'; GSPb-C4H.: 5' -
CTTCACATCCTCAACCACCGCCGCTG-3' ; GSPe-CAH
5'-AATAGTGATTGCGACGATGACGGC-3', itk itk
FBE SRS R CTAB 317 U ZE 41 DNA, %18
Bio S&T Inc. f APA-walking &7 & 00 77 #4753 %
PCR $"3,
1.2.5 PCR™=#aifb g K vikE # Bifs PCR =4
wlifk I I 7 2 pMDI18-T #{A& (TaKaRa ), 16°C %
WG BT AL U o
1.2.6 R PCRE BT DB AREE B HIR
SZ 4 RNA b4kt 435I 32 BUAS [ B B A 1 SR Y RNA,
3ANEE., 21 TaKaRa /A7) PrimerScript RT reagent
Kit ¥ %% 5% Bl cDNA, ¥ [z % 5% () B 4% cDNA 7 B 10

VB 1 L VR AR, LUAE tubuin FERAE RS , 2
f® 2XSYBR Prime Script TM RT-PCR Kit(TaKaRa ) %%
e BN S UL BT RO E BIRK. ASEN5I
#J: Nai - tubuinF 5’ - TCGGATGATGATGACCTTCTCT-
GTG- 3'; Nai - tubuinR 5" - CATACACTCGTCTGCGT-
TCTCCA -3'. HHIZEMF |4 : YG-CAHF 5'-TTCGGCT-
GTTCAAGGACTACT -3'; YG-C4HR 5' - TGGATCT-
CAGGGTGGTTCACAAG-3',
L3 HdEatr

RIS HE 8 i Bio-Rad Manager TM(Version 1. 1)
WOEBEAT A0, R 272 Bt BT R &8,
SPSS #4722 5 W F AT .
2 BREHSW
2.1 PsCAH {4y 5

YRS A R A CLH N FFEH 514, RA
FaRe PCR ik i A & i SR SR R & & B 3 i 33— 1k
&K DNA SCEEHRR 3] 1 /N PH M 7ok, X 1% P 72 ke
23 5[4 MI3R F1 MI3F %5€ , i Bt K/INFE 1 772 bp
EAHE D,

1 772 bp —a

#:M:DL 2 000 Marker, T [d; 1. PsC4H 254375,
Note: M:DL 2 000 Marker, the same below;1:Total length primer am-
plification of PsC4H.
B 1 # PsCLtH cDNA PH$52 & PCR ¥ # B ik B
Fig.1 Amplification product of PsC4H cDNA

positive clone of Prunus salicina

2.2 PsCAH [R5 507

PsC4H 4% ¢DNA 3} 1 772 bp, H# ORF (Open
Reading Frame) >} 1 515 bp, ##f% 504 &R, 4F 1
MEIGFELF (ATGHOF 1 MKIEFSF (TGA) , A i 8
{9 polyA B (& 2), PsCAH 33754k ProParam Fijll
HAX 4> F &R 145 719.6, 53 F 2 Csarp Hers Nz O 166
S FFHLE R 494, RTRE RECH 44.67, )8 FARER
. SPOMA 43#r45 5 %8, PsCAH — 2% 4549 9,49. 01%
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1 AGTTCAACACTCGTTTACTTTCCCACCCATAACTCATTTTCTCTCATCCGCATTTTTCAT
61 CTGCCCACCCGCCAAATCACTCGCCACACCCACAAAACCCGAAATGBACCTACTCCTCCT
1 M DL L L L
121 GGAAAAGACCCTCCTGGGTCTCTTCATCGCCGTCATCGTCGCAATCACTATTTCGAAGCT
7 EXK TLLGLFITAVIVATTTISKIL
181 CCGTGGCAAGCGGTTCAAGCTCCCGCCCGGTCCGATACCCGTACCAGTTTTCGGAAACTG
27 R G KR FKLPPGPITPVPVFEFGNW
241 GCTCCAGGTCGGCGACGACCTCAACCACCGGAACCTCACCGACCTCGCGAAAAAGTTCGG
47 LQV ¢DDLNHHRNILTDILAZKTZEKTFG
301 CGACATCTTCCTCCTCCGCATGGGGCAGCGCAATTTGGTTGTGGTCTCGTCCCCTGACCT
67 b I FLLRMGQRNILYVVSSPDL
361 CGCCAAGGAGGTCCTCCACACCCAGGGCGTCGAATTCGGGTCGAGGACACGAAACGTCGT
87 ANK EV LHTQGVETFGSRTRNVY
421 GTTCGATATTTTCACCGGGGAGGGCCAGGATATGGTGTTCACGGTCTACGGTGAGCACTG
107 FDIFTGEGQDMY FTVYGEHW
481 GAGGAAGATGAGGCGGATCATGACCGTTCCTTTCTTCACTAACAAGGTCGTCCAGCAGTA
127 R K MRRI MTVPFFTNKVWVVQQY
541 TAGGCACGGCTGGGAATCGGAGGCAGCGGCGGTGGTTGAGGATGTGAAGAAGTACCCGGG
147 RHGWESEAAAV YV EDVKKYPG
601 GTCTGCGACCAATGGGATGGTGCTGCGGAGGCGGTTGCAGCTGATGATGTACAACAACAT
167 S ATNGMVLRRRLAQLMMYNNM
661 GTACCGGATTATGTTCGATCGGAGGTTCGAGAGCGAGGAGGATCCTCTGTTTATGAAGCT
187 YR I MFDRRFESETEDPLTFMKIL
721 CAAGGGGTTGAATGGGGAGAGGAGCCGATTGGCTCAGAGCTTCGATTACAATTATGGAGA
207 K ¢ LNGERSZRLAQST FDYNYGD
781 TTTTATCCCCATTTTGAGGCCCTTCTTGAGAGGCTACTTGAAGATCTGCAAAGAGGTCAA
227 Frp 1 LRPFLRGYLEKTT CTKTEVK
841 GGAGAAGAGAATTCGGCTGTTCAAGGACTACTTTGTTGATGAACGGAAGAAACTTTCAAG
247 EK R T R L FKDYFVDERZKTKTILSS
901 CACAAAAACGACAACAAATGAAGGACTGAAGTGCGCCATCGACCATATCCTGGACGCTCA
267 T™ ™ T T TNEGLZKTCATDHTTLDANQQ
961 GCAGAAGGGAGAGATCAACGAGGACAACGTTCTTTACATCGTCGAGAATATCAACGTTGC
287 Q K GE I NEDNVLY T VENTINVA
1 021 TGCAATTGAAACAACACTATGGTCAATTGAGTGGGGGATTGCAGAGCTTGTGAACCACCC
307 ANT ETTLWS T EWGIAETLVNIHP
1 081 TGAGATCCAAAAGAAGCTGAGGGATGAGCTTGACTCAGTGCTTGGCCCTGGTGTTCAAAT
327 ET Q K XK L RDETLDSVLGPGV QI
1 141 CACAGAGCCAGACATTCAGAAGCTTCCCTACCTTCAAGCTGTGATCAAAGAGACTCTCAG
347 TEPDIQKL®PYLQAV IKTETTLR
1 201 GCTTCGCATGGCAATCCCATTGCTTGTCCCACATATGAACCTCAACGATGCAAAGCTGGG
367 LRMATPLLVYPHMNILNDAKTLG
1 261 CAGCTACGACATTCCGGCGGAGAGCAAGATCCTGGTGAATGCATGGTGGCTGGCGAACAA
387 sYybpi rpAESKTITLVNAWWLANN
1 321 CCCTGCCCTCTGGAAGAAGCCTGAGGAGTTTAGGCCAGAGAGGTTTTTGGAGGAAGAGGC
407 pPALWKKPEETFTRPETRTFLEEEA
1 381 CAAGGTTGAGGCCAATGGCAATGACTTTAGGTACCTTCCATTTGGTGTTGGGAGAAGAAG
427 K vV eEANGNDFRYLPTFGVY GRRS
1 441 CTGTCCCGGGATTATTTTGGCCCTGCCAATCCTTGGGATCACTTTGGGACGTTTAGTCCA
447 cpG6 Il I L ALPITLGITLGRTLVAQ
1 501 GAACTTTGAGCTCTTGCCTCCTCCAGGACAGTCCCAGCTTGACACCACAGAGAAAGGTGG
467 NFELLPPPGQSQLDTTEZKS®GH®G
1 561 GCAGTTCAGCCTGCACATTTTGAAGCACTCCACCATTGTGTTGAAGCCAAGGTC, T
487 Q rsLmnmrrLkKknsT™10 VL KPRS

1 621 GTAATTGGTGAGGATGATGATTTTGATTATGTCATAAGTGGATGGATTAATATGATAATT
1 681 AAAATGTGGGGTTTGTGTGACAATGTAAATTTAGTGGAACTTTTAAGACTTTTCAATAAA
1 741 GTATTTTCATTCTCTTCCAAAAAAAAAAAAAA

1 PRHEARE MR IR TS F A I RS F s T R bR A9 =2 poly A.
Note: The black box marked the start codon and termination codon;the underline is marked by poly A.

B 2 #&R3: PsCiH £ cDNA FIIRESHSERFES
Fig. 2 PsC4H full length cDNA sequence and deduced amino acid sequence of Prunus salicina fruit

o BBHE247),12. 30 %6 M FEAHBE (62) ,4. 96 %60 B i f 47 blast 4 #7 kL XF , H 5 4 ( Prunus armeniaca , G1;
(25),33. 73% R TCELNEh (170) . AEA02458. 1) f1Z=(Prunus cerasifera X Prunus mun-
WIRER AR L PsCAH WML REEBRFHH  soniana ,GI: AEA02459. 1) B B H L 99%, 53¢
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B (Malus domestica, Gl: AAY87450.1)., 7§ ¥ 34
(Pyrus X bretschneideri, Gl ; AEK94316. 1) . 28 £ T (Rubus
coreanus, GI: ABX74779. 1) {48 {81 BE 1 3E % 185 , 43 51l 38
9494.93%0.93%0 ., 45RFH 4 PsCLH 53 30RH Y i)
F) CAH P[RR &, 2 — > B RS O E R (B 3D
2.3 Jash T e B4 oot

% 2 50 85K PCR MUk 45 R KW (B O, § DRT
FEDLT 1Y) D #9444 45 R BLLF (29 750 bp) , 5 H 5w B

e, 4R A4 8 EERE sh TR R 779 bp. R AEY
b PlantCARE X2 7 51 47 B0 20-#r , & BRAT 72
RERXAEHTTH. Kb &A R8s FREAEMH T
TATA -box I3 58 F F A4 FI Ju 4 CAAT -box, B FF1E
F — 5k B o4 4 G-Box, G-box, GT1-motif , Gap-
box.I-box. Spl.rbcS-CMAT7a, JR . 3 ik 48 & T/ Skn-1
motif, B IR AH S TU 4 ABRE K fAa80M S o4 HSE 4%
(Bl 5),

R.coreanus .PPGPIPV /L WLNHRNLT 65
pear .PPGPIPV 65
apple .PPGPIPV 65
apricot .PPGPIPYV 65
plum .PPGPIPV 65
PsC4H _PPGPIPVP 65
R.coreanus ¥ MLRMGQRNL GSRTRNYV ) ¥ / 7B q 130
pear 3 HLRMGQRNLYV (SI\IR\\ VI ) 1V VYGEHW 130
apple 1) C _RMGQRNL 130
apricot 3 _RMGQRNL 130
plum ; RMGQRNL 130
PsC4H ; ELRMGQRNL 130
R.coreanus [YRIMFDRRE 195
pear \I\I.I\I\RI,LJI.\H\’ IYRIMFDRRF 195
apple MVLRRRLQLMMYNNMYRIMEDRRT 195
apricot IVLRRRLQLMMYNNMYR IMFDRRF 195
plum IVLRRRLQLMMYNNMYR IMFDRRF 195
PsC4H MVLRRRLQLMMYNNMYRIMFDRRF 195
R.coreanus ( FKDYF \ DE 260
pear 260
apple ) 260
apricot .FKDYFV 260
plum .FKDYF 260
PsC4H _.FKDYFVDE 260
R.coreanus (KLSS iGL IDHTLDAQQKGE 325
pear (K TIGYT TNEGL [DHILDAQQKGE 325
apple (KLSS ' TNEGLKCATDHILDAQQKGE 325
apricot KKLSSTECITTNEGL .DAQQKGE 325
plum (KLSST TNEGLKCAIDHILDAQQKGE 325
PsC4H (K TieaT TN KCATDHIL ) 325
R.coreanus TTQKKL R 390
pear 1QKKL 390
apple T IQKKL 390
apricot T1QKKL 390
plum TIQKKL 390
PsC4H J1QKKL 390
R.coreanus AESKIL IML ( FRPERFLE NK NGNDFRYLPF b 3 . 455
pear SSKILVNAWML SEFRPERFLEEEHKVEANGNDFRYLPFGVGRRSCPGITLAL 455
apple SKIL 1L ABWKKPEEFRPERFLEE ANGNDFRYLPF RRSCPGII . 455
apricot ISKTLVNAWML EFRPERFLEE VEANGNDFRYLPFGVGRRSCPGI I . 455
plum SKIL 1L ! (PEEFRPERFLEE ANGNDFRYLPF RRSCPGII . 455
PsC4H AESKILV ML/ Af (PEEFRPERFLEE VEANGNDFRYLPF sRRSCPGITLAL 455
R.coreanus .GIT@#GRLY ‘ELL QI KGGQF \I HILKHSTIV 503
pear [ VEIKN 503
apple SI HILKI [V 503
apricot .G 1 ‘ELL TQEL KGGQFSLHTLKE [V 503
plum SLHILKHSTIV 503
PsC4H ,GITEGRLVONFELL 3 QAL JKGGQFSLHTILKHSTIV 503

3 KRR PsCtH 5SEBAEERM CLH SEBRF 7 RFE L 947

Fig. 3 Homology alignment of deduced amino acid sequences of PsC4H and that of other Rosaceae fruit trees

2.4 MXTOLER PCR RXSHT

NG PsCAH FENTER R SR % 7 i g ik
WP AR ie SN SRR S E )ik 8 Dy
15 AR A ERNHI ALV V) . BB RE tubu-
Lin FERAENZ: 38 5 SE 98 6 E B PCR HAR X # 5R 5E

5 MR PsCAH JE PR 3Rk 47 434, (1 & 6 AT AT,
PR SEFRIK B 7E I TV R, R 8 3 R T e e
WIS HHIV A B3 HJC B & 22 5, 1 78 i 1T
RAERBERTHENY., ERIARETHBIH,
BRERBIDIN REMBRLBHEERLH AT EU L7
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1 :AB.C.D: 3 HHEH T Genome walking i3 & i) 4 # DRT KEHLTI#1(A.B.C.D) 55 2 ¥ HiX PCR 455,
Note: A,B,C,D:Results of second nested PCR related to four different DRT (A,B,C,D) contained in the genome walking kit.
B4 PsCAH BEERB3IFHEBKE

Fig. 4 Electrophoretogram of isolation of the promoter of PsC4H

=779 AATCAACGCAGAAGTGGGCCATTACGGCCGAACACG (,( IL( TTTACCTCCGGGGCGTAGT

=719 AGGTTTAT I(/\/\I TGAAAGGGAAGAGTAATTTGG: L(;/\IA/\(;( TGTAGAGGAGTTTGTGTT
-659  TT] ILI/\/\/\/\LHAA(AI(/\/\/\/\( TGATGGGGTATGTGTATGGATGTACTAGGATTAAGTA
=599 TTAAGTTGGATAATCTTTTTTGTCTTT ITMIAMMAI\IAA/\/\(,I TAAAAGT' IIA/\IALA/c\;L
=539 TTAAGTATTATGATGAAAAAAAAGTGTAGTGERTEAAATAGAAAAACTCTTAATGTTY T
=479 [FAAGGATGATTCAGAACCCAAAAAAAG AA/\/{{/\S/{/\/\/\LI TCTGAATG A/\I(/,\//\\/{/\FI( TGGC
-419  GGTCGCTGGTGAGGGCAGCAGCAGCATCATAGCATTGTGATCCTGAAGCAACCACGACAC
=359 AGAATAACAAACGTACACTTGCAAGTTGCAGCCTTGTAGGCCATCACAGCCGAAGCCGGT
=299 GAGGTATCGAAATACCAGTGGTGAGCCCCACGAGGACAGTTGAGAGGGCTCCACACCCGA

=239 TTCAAAACAAAAACATTTGACACCTTCGTCCACCTACTCGCTCGTTCACCTACCCCCCAC

TGA-element
=179 ACGCCCAGAGTTCTCCAACCTCCTTACTTCCGTTAAATCTAACGACGTTAATCTCCATTT
=119 CCTCGCCTTCACTCACGGCTTCTCCCACCCCCCACCCCACAGCCACAGCCACATGACCAC

G—-Box TATA=hox, G1 if
-59 ATGACCACGTAACCCGTTACTTCTTEGEA FAAATLCCCCTCGCCAAATCCACAAACACC

B 5 #& PsCtH ZEEEETFFIRABSIRXERTY

Fig. 5 The promoter sequence of PsC4H and partial cis-acting elements Prunus salicina

RS . PsCLH 55— P HEY R 75w B R IR
FERR 52 B AR AR Rk 9706 LA B, BB PsCAH
FNRZRRRELH CLH 2 FF . i DNAStar %Fi
PEXT AR SR SE PsCAH JE DX 4t i & IR 7 51 5 H

TR EAEY CLH R BEAT R LA *HU fi%ﬂS
7E 906 L) b, RUIAR R YA 9 CLH H K 751 22 A
KZEHAT R HBRY . JOtE B REY BRY)
ROL MR SEHEE R AT R IA BN BT SE
W5 B CLH NP3 89 LB BB M 777K F
RN AR A AT D BE 4 i B CLH 2 A K

= = b DN
S e O W

AR ik &
Relative expression
[

H.m.mﬁ

I it
4] Time

o o
(=)

6 AERATESR PsCLH ZEEMRIES
Fig. 6 Express analysis of PsC4H during different

development periods of Prunus salicina fruit

BHGERLRBRRE (VDRBIERS.
3 iFig

I b DA B F R A T SR 523 — 1k cDNA
SR —A CAH £ K3, % h PsCiH, 3
R4t 1772 bp, FFBREEHES 1 515 bp, 4ifi% 504 4~
FEBE, AN F B 145 719.6, %58 5 R 4.94, &
BLAST [F) 5P th 3¢, PsCAH 782 H B M IR /K F -
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AR TE AR AL TE 2 A9 LR PR, BT R, CAH
TEHE KT b 1 32 BE AR B FOKSF B BT PR REA R
WAAEY) T B 28 1k A W FOR TR R I A A R
TF X CAH g2 PV AL B 3 i AR =X BF 5 » 7T 3
VR AR R LGB R R #m A
AW~ B SRB RAE Y O 6 R PR R R TR AR
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Cloning and Expression Analysis of Cinnamate 4-hydroxylase Gene from
Prunus salicina and Isolation of Its Promoter

WANG Yu-zhen'? ,CHEN Gui-xin""* ,ZHAO Li*** ,LYU Shi-heng' ,PAN Dong-ming"? ,JIANG Cui-cui®
(1. College of Horticulture,Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002;2. Institute of Storage Science and Technology
of Horticultural Products,Fuzhou,Fujian 350002;3. Fruit Research Institute,Fujian Academy of Agricultural Sciences,Fuzhou,Fujian 350013)

Abstract; Taking the fruits of different development stages of Prunus salicina as materials,a normalized full-length cDNA
library was built combining with two step method of reverse transcription and inhibit PCR technology,a full lenghth
c¢DNA encoded Cinnamate 4-hydroxylase (C4H) (named PsCAH) was separated;the promoter was isolated by genome
walking technology,changes of expression of the gene was detected by Real-time PCR at different development stages
fruits. The results showed that the full-lenghth PsC4AH was 1 772 bp with an open reading frame 1 515 bp and encoding
504 amino acids with a calculated molecular weight of 145 719. 6 and theoretical pl of 4. 94. Sequence homology analysis
indicated that the amino acid sequence of PsC4H exhibit high homology to prunus plants. By PlantCare Software predict
that in addition to TATA /CAAT -box,still contained some specific regulatory elements such as G-box, HSE and etc. Real
time PCR experiment showed that the expression of PsCAH gene was down-up regulation through the entire
developmental periods and was the highest at mature fruit stage.

Keywords : Prunus salicina ; Cinnamate 4-hydroxylase;promoter;real time PCR
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