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i E: B MWHERTHREEARREYS RIS NEEE-TE A RER G5B (Pinoresinol-lariciresinol reductases, PLR) Ji[K]
KIS FFH, FHEATEDERFEEREMM. ik RIBHFH PLR WP TR R4 517, 5iFE ScPLR FiHTAEY)
FE550HT; SRA TAIL-PCR Xf ScPLR B35 3G, JFATF5 04T KA SR %6 E & PCR (QRT-PCR) 73 #r R SEA
& B ] ScPLR [HFik. £58R  ScPLR ZEFJFHUAEAHE (ORF) 4K 837 bp, ZwhY 278 NEIEEL; ScPLR K HAHN /> T
i 31 419.85, HILAEH AL 8.97; HABEA, TESK, AfREME/KED, EEH o- BRI EIE N WA E R
Tl ScPLR EEZ AL T4 RSHHLE R ScPLR 5 BIFR PLR 3546 RE0E. T3] ScPLR 3FE E5 7K 994 bp, AA
TATA-box. CAAT-box ZEATOAF Jeif#s. A KRN, REE S BRI RN N 1) 2 Fif i ot qRT-PCR 2531 &R ScPLR
Foik 2 BRI PUEIE IS BRI AAE Es. £518 3RT9 T ScPLR K K ILE3h 1741, ScPLR sk
EH O AT EAKERIEMBAMARER S UM, kPR Z A TR LRSS e 7 it k.
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Cloning and expression analysis of PLR gene in Schisandra chinensis
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Abstract: Objective To obtain more information for further researches on mechanism of pinoresinol lariciresinol reductases (PLR)
gene, which is the key enzyme gene involved with lignans synthesis in Schisandra chinensis, SCPLR gene and its promoter were
cloned and analyzed, and the expression pattern of ScCPLR gene at fruit development stages was also illustrated. Methods On the
basis of PLR gene sequence obtained by transcriptome sequencing, specific primers were designed, the open reading frame (ORF) of
ScPLR gene was then cloned, and the bioinformation of ScPLR gene was analyzed through online software. Meanwhile, the
promoter of SCPLR gene was amplified by TAIL-PCR method and analyzed. The expression patterns of ScPLR from fruits at
different development stages were analyzed preliminarily. Results The length of ScPLR gene ORF was 837 bp, which encoded 278
amino acids residues with molecular weight of 31419.85 and theoretical pI of 8.97; ScPLR consisted of a membrane structure, which
was a hydrophobic stable protein without signal peptide, and mainly composed of a-helix and random curl; Subcellular localization
prediction result showed that ScPLR protein is mainly located in cytoplasm; The results of phylogenetic analysis revealed that
ScPLR is closest related to Ricinus communis PLR. The length of ScPLR gene promoter was 994 bp, which had regulatory elements
including TATA-box, CAAT-box, also cis-regulatory elements related to light regulation, auxin response, anaerobic induction,
defense and stress response, the presence of various cis-acting elements fully reflected the high efficiency and complexity of
promoter regulation on gene expression at the transcriptional level. qRT-PCR results showed that ScPLR expression level displayed
obvious up-regulation at fruit swelling stage, then down-regulation at fruit coloring period. Conclusion The ScPLR gene and its

promoter were cloned and analyzed, the trend of high expression level of ScCPLR before fruit coloring period was consistent with the
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dynamic change of lignans accumulation in S. chinensis, which will lay foundation for the further research on function and

expression regulation of ScPLR gene in lignans biosynthesis pathway.

Key words: Schisandra chinensis (Turcz.) Baill.; SCPLR; gene cloning; promoter cloning; expression analysis
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FEFE PR sz A2 DAL, P BRI R R IE
Ko HATH R F ScPLR A SSHF 7 b A WAk

T, AHIFFEIE XS TR T ScPLR & K K )5 2h 7 idk
17 9 B S AR B, JER A S u e &
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B TR TSR B L RH AR ML K 2 R TR R BT
T, SIRFHARN KM = B % e o HR TR
TLRTJ& HWKT Schisandra chinensis (Turcz.) Baill..
KAE TR, FHE B R, 384K
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2.1 ScPLR E[EfE

K H Trizol EHEHU LR T RNA, FfH DNAase
Z:B% DNA V5%, #AJ54%M SMART RACE cDNA
Amplification Kit 12776 15 B 45 S % 5% 4 cDNA. LA
SMRT #3240 745 2] (1) 4K PLR B HI1E A S5 7
Wit FE 5 PE S, ScPLR F: 5°-ATGA-
CGAAGCTGAGTGAGAGC-3’; ScPLR R: 5°-TC-
ATAGATATCGCTTCAAATATTCT-3’. PCR ik
% 25uL: 2 pLdNTP (2.5 mmol/L), F. 5%
% 1 uL,2.5 uL 10 X PCR Buffer, 0.2 uL Taqg DNA %
& (5U/uL), ddH,O 17.3 uL, 1 uL #i4k cDNA.
PCR ¥ 14 2%4F: 94 CTIAZME 5 min; 94 CAZME 30
s, 58 CiEBk 30s, 72 CZEfH 1 min, 35 ME;
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72 “CHEAH 10 min. BRI & 24014 PCR ™
), fitbf55 pMDI8-T #iRISRER:, IRIEHAL
DHS5a &34, fESENHERE AN LB Kkt L
75, JRHATIE ARETRE, KSA BB R
B
2.2 ScPLR EEEEFRIE

FIF Primer 5.0 /E3L 5701t 3 AN A1 S
51%) ScPLR-R1. ScPLR-R2 1 ScPLR-R3 (¥ 1),
KH R EEE Prime STAR Max DNA Polymerase
(Takara) 347 3 % PCR ¥4 . PCR R Sk & 25 pL:
1 uL £ K20 DNA, AD L3514 0.5 uL, R1 B¢ R2
B¢ R3 1 pL, Tap BIRG MK 12.5 pL, 10 pL
ddH,0. PCR MZ&AfF: (93 C. 1min—>95 C. 1
min) X1— (94 C. 30s—62 C. 1 min—>72 C.
2min) X1— (94 C. 30s—25 C. 1 min—>72 C.
2min; 94 C. 30s— 62 C. 1min—72 C. 2min) X
1— (94 C., 30s—~>62 C. 1min—>72 ‘C. 2 min;
94 C.30s—~ 44 C. 1min—>72 C.2min) X15;
72 ‘C. 5min. 3% PCR *¥&2itb)G, FH &R
F| pMD19-T #fk b, ALK E TOP10 &322
UM, WRPARJE, 37 CHEFE 12~16h, PRELABE,
IR FE JE BTk, PCR B0AE 5%

1 54F%
Table 1 Primer sequence
EIRGIED:S EIkUEAS T (5°-3)
oIk APl GTAATACGACTCACTATAGGGC
AP2 ACTATAGGGCACGCGTGGT
PLR #H B3 77 ScPLR-RI GTGTGGGGGATCCCTGCTTCTTC

ScPLR-R2 TTCAATGGCTCTCCTTACCCTTCTC
ScPLR-R3 CGATCCAGGGTGTATTGCATGCTTC
ScPLR-F CAGCAGACGATCCACGGACATT
ScPLR-R CCTCGGGCATCCCTTCCATAGA
W53 [H Reference gene GAPDH-F CGGTGCTGAGTATGTCGTGGAGT
GAPDH-R ACAGTCTTCTGGGTGGCAGTGAT

gRT-PCR #"H

2.3 EYEERFESR

FIFH NCBI H') ORF Finder Chttp://www.ncbi.
nlm.nih.gov/projects/gorf/) 1t £ 73 A FF i 13 HE 5
K M ExPASy T A @ " [y ProtParam
(http://web.expasy. org/ protparam/) 73 #T ScPLR CDS
F7 0 B ) ) S R TR ) 2E R S BEAG L T ;- SignalP
5.0 Server Chttp://www.cbs.dtu.dk/services/SignalP/)
g #t ScPLR 4 H {5 5 ik ;  ProtScale C http://
web.expasy. org/protscale/) Tl SCPLR & 2 7K

TMpred Chttp://www.ch.embnet.org/software/ TMPRED _
form.html) 73 #7 ScPLR & [ #5 B 45 #4)48; ScPLR
HE R =25 SOPMA (http://npsa-
pbil.ibep.fr/cgi-bin/npsa_automat.pl?page=/NPSA/nps
a_sopma.html ) A1 Phyre ( http://www.sbg.bio.ic.
ac.uk/~phyre/) fEZ 58 . SoftBerry ProtComp9.0
( http://linux1.softberry.com/berry.phtml ) 1 WoLF
PSORT https://www.genscript.com/wolf-psort.html 2
A7 A 8 AT FH Mega7.0 A #4) g Tk 1
ScPLR FHAh 1 PLR ) R GeitALt: FIH] NCBI
{4 Blast B vE ke HJa 81 8 BEAT 51 EE X
T &5 A TRT PLR 2R BB 3I1 741, e
i 46 e sk A s, JESR A Plant CARE  Chittp://
bioinformatics.psb.ugent.be/webtools/plantcare/htm
1) #EA7 R BT IRAE et b, B ke ah
A B BT LA U R e 2R L SRR
HH. B
2.4 FHRRF ScPLR HJ qRT-PCR RiA 51

Z: i EASYspin Plus plant RNA kit 157! & i B4
I TR T A AR B IR SEH) S RNA,
A & PrimeScriptTMRT reagent Kit with gDNA
Eraser & cDNA. XH GAPDH fEy qRT-PCR [¥]
WZEER, WlE PLR AN RikE . ASEF R 5]
Vs, IR SIFESI IR 1. PCR VA Z
A 20 uL: 2 X TB Green Premix Ex Taq I1 10 pL, .
U594 0.8 uL, AR 2 uL, 50X ROX Reference
Dye10.4 uL, FE4A7KH 22481 20 L. PCR X
JVi7E LightCycler 480 S 7t E & PCRAY FIgqT.
PCR X NFEFF N 95 CHIAME 30 s; E&IHT
(95 C. 5560 C.30s) X40; flfifihz: (95C.
5560 C. 60s) X1; FFl 50 C. 30s. SLER4h
FRA 2 R AT AT
3 RS
3.1 ScPLR RFENFF53H

B[R 741 0 M1 B, ScPLR E[H cDNA 42K
937 bp, A NCBI [f] ORF Finder #£ 47T JF iU 52
HE (open reading frame, ORF) &, KINiZ/7F
B A eI 4K 837 bp 1) ORF, HL4ifid 278
MNE AR (B 1D,
3.2 ScPLR EB4HED T

ProtParam 73 7 Tl ScPLR 2% [X 4w &5 1 FR AR
X F RS 31 419.85, FLRSEML L1 8.97, TEHLA
BRAE 36 A, ST REL 30 4, Sk 4473 ANET



* 4750 -

¢ %% Chinese Traditional and Herbal Drugs 35 51 % %5 18 #§ 20209 A

1 ATCEAGCGAACCGAAACATACGESTTTTCGATTAT

ACCTTATTT

TTTETEAAGCGCAACGC T TEGECTCTTGSCTAT

M E (=T K D R WV L I T e A T & ¥ L & ®B R F W K &A S L A L G X

91 COCACGTATCTITCTATACCGTCCGEAAGTCECATCAGATECCEAGAAACT TCAGATCGCT TATCCGATTCAARATCGCAASCGACCCCATCTT

=3 T ¥ L L ¥ R P E W A S D A E K W © ™M L I G F K M Q G A H L

181 CTCEARGET TCACT TEGAGATCATEACACCATCECETT TCAGCACTAARASCAGETEEACETEETTETC TCASCTET TECACGARACCACCT A

b =1 e = L & D H E s M Vv sS A L E @ WV D W W W S A W A G N H L

271 AGACACCGCCATTC TCEAACACA TCARACTCESTCAACCGCCATTAAACAACT TECCACARATTAAGACGSTTCATTCCTTCACASTTTOESCGATCS

R H A I L E 2 I K L W N A I K E W G T T K R F I P o= = F o M

361 GATCCACGECOGEATGAAGCATGCTATAGATCCTCEEAGCGTATGET TTTTAACGATAALACCTATTCTTCCAGAACCAATACACARACECACSET

D P & R M K H A I D P G A ¥ W F K D K R I W R E B I E K A G

451 ATCCCTTACACCTATATC TCTGCTAACTGCTGTGCTGEATAC TTCC TCTC TGO TC TGECACAGATACT GAAC TTCATGCCACCCAGRAGRC

x P ¥ T ¥ I s A WM © ©c A © ¥ F L S A L B Q T L W F M P P R D

541 CATGT ICTTATC TACGGC GATGECAGTAAGARATGCATATGEET TEGATGAGGATGATATAGEAATG TATACTATGATGGCCATTAATGAT

H W I I ¥ e D e = B K Cc I W v D E D D T e ™M ¥ T ®M ™M ®» I W D

631l CCTCEAACC T TGAACAAGAGTC T I TAT I TGOGTCCTCGCAGCAACATT TTEGACACAGAT TEGAAGTTGT TCAATTATGEGASARGCTCATR

B R AT L W K S L ¥ L ®m P ® S ®W I L T o T E v Vv g L W BE K I x

T2leeCAAGCAATTCAAGARMAACAT T TGT T TCTEAACAACGAATCGCCT TETAATATCCEECARACSATCEEC TECEOCTATGCAATCCETETACGCCCA
e ®E E L E K T - o} ol E W L W I W A =R W L. ®B L © W R C s =3
811 CTTTTACCAAATTTTCTATCCCESCSTGA
L L P W

F L 5 B =

Bl 1 AT ScPLR #ZHEFTI R ESERFT

Fig.1 Nucleotide and amino acid sequence of ScPLR

53T 3A CraaaHao65N3510300S 15, NEWTHE N 102.77,
AaEFR_RECHN 32.25, ProtScale 70 #7357~ ScPLR BE
ARG WH K, 5213 MRERE R EE
2256, {EZE 82 frgd EmA B fk(E-2.022, kK
PEFEEL (GRAVY) [I°F347KF R 0.001, Bi/KPESR
RRZ TR, AN AAEREET, Hik
HEWnzE OB TRtk Er (F2). TMHMM
T SCPLR 2 155~ 173 RIEMAA 1 M5 R4E
. ScPLR H A TG ST, 2 —FaEribEE .
SMART Z5#38 i B H 5 A 4546 NAD-/NADP
S5FE. NmrA 251438 ) Epimerase 451415

2 |
!I\ l ﬂ n'f\’[ -
1 }‘ (liﬂ /11‘\( rM h ‘J’Fi I I j\ r
£ 0 | hﬂ | ¥ k\ E{u \ ! N Mi\l\
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Ll 'F
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B2 ScPLR ZEHBFRKMBKME T
Fig. 2 Hydrophilic and hydrophobic analysis of ScPLR

protein

FIFH SOMPA T3l ScPLR 25 A it — 2 4544 (&
30, o o-MBBEAT & LBIERCK, A 38.85%, LM
W& wA 34.89%, WEAHEEHN 18.35%, B-F5MMA
7.91%, LRI, ScPLR NIBR&MEA, o-lZe
FTERNA M2 I Z g5 ol . 12 F Phyre2 %4
FETII 43T ScPLR 45 i =2t 254, izH Rasmol
A HT SCPLR J: PR 4t ) 8 115 =) = R 45440,

5 R e PN S B A AT B TR A A, IX S S R 2
T HTEE R B PSRN 56 %, =ZE5 T
MERE —HARATT (B 4.
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B3 FRAF ScPLR EEHRDHE B R~ _RLEH
Fig.3 Secondary structure of ScPLR encoded protein

4 FHFERF ScPLR £FE 43 E B RA~HIH = R 4544
Fig. 4 Tertiary structure of ScPLR encoded protein
3.3 ScPLR EHHIHAEE N
FIH SoftBerry ProtComp 9.0 7E£k %} ScPLR &
FIBEAT 20 e fr T, 45 R 2R, ScPLR A E
S S 5T PR A L T i foe e, 9 8.68, HLIKZ
Mgk, WG, FIEE 08 0.704 0.34. KH]
WoLF PSORT 7E£K%F ScPLR £ [ V.2 fifd 7 fir ¢ —
AT, ScPLR H H A 2 A A, e
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3.4 ScPLR ZG& EWHE

i F§ MEGA 7.0 )41 #:1% (neighbour-joining,
NJ) F% FMF ScPLR & 1. NCBI £ E A1
I 22 /N PLR EAME RGN (B 5, K3
Tk ScPLR SEMK. WM AERGEE PLR
fREA R R .
3.5 ScPLR BaiFRfESEMEREN

iz el R 1) CTAB VA& BT B 35 77 (10 Tk 140
R A hi Fr 3L 20 DNA, G EE R B4l Fr iR
B TR TRV FE R 4 DNA 4i i (- 6), [tk
TR JE B3k FH Al R R4 DNA itk . &
i 3 % TAIL-PCR ¥ 38, BiIh3R434) 994 bp HJHZ)
TIEH, &R B 30745 TR+ PLR ) 5°
Ui 7B 5E A A

A 4 3 2 1

Marker

B

B (PHT79040.1)
ZHE (XP011092597.1)
JI| & (XP010110432.1)
Be)L& (ABY75535.2)
NFE (AHL21381.1)
[ﬁffﬁﬂzﬁﬁﬁ (ABM68630.1)
AWM (TKR85942.1)

HEME (XP009596485.1)
ER (AAC49608.1)
JbETeA (AAF63510.1)
AL (AZL8S8517.1)

VLR EH (XP024524171.1)

A (XP015866426.1)
FkF
BRR (XP002519851.1)
HER (CCC55424.1)
rRAERRERE (PSS260401.1)
W (ABW24501.1)
Linum album (CAH60857.1)
Leuenbergeria lychnidiflora (AYU58876.1)
ETT (AAG23447.1)
BRI T (KFK36257.1)
WRIHFA W (AEA42007.1)

5 EMRF5HMBEYF ScPLR EAMNRGH LR
Fig. 5

chinensis and other plants

[

2l

Phylogenetic tree of ScPLR protein from S.

11 10 9 8 7 6

5 Marker

2000 bp
1000 bp
750 bp
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1—4- R DNA  5—11-%r /3£ K 41 DNA
1—4-Genomic DNA of tissue culture seedlings 5—11-Genomic DNA of young leaves

E 6

AR TFHEYAES (A) MHEHE B) £EZ2 DNA

Fig. 6 Genomic DNA of tissue culture seedlings (A) and young leaves (B) of S. chinensis

JH L AR 23 PlantProm 43 HT ScPLR FE:[A L 4h
T ATG Eifp s, IR 51 i e ke
454 5 (transcription start site, TSS) i T ATG I
% 193 bp 4b . ] PlantCARE X 7 [ 3515 /) ScPLR
Ja BT AT IR E FH 7oA 330 20 A (32D, TibkT
ScPLR Azl T PAH s 5 4> TATA-box. 11 4
CAAT-box HEATLIE; 10 ASema ot (AE-box.
G-box. GAG-motif. MNF1. Spl. TCCC-motif),
BE ) U ) ATV SN 7 34 e o 7K NS A S S S
BT 1 AMEKRWMN T (TGA-element),
KIETHEE; 5 ADMREF P T0E (ARED;
1 N2 5 G A e B IR o (TC-rich
repeats); 2 NMEHHLRIFE KN MYB 45 &40 s 1E
et (MBS): 1 ARIET Tk 5 & FARSA K
IVER T (O2-site): 3 ANRIETRERIMW KIRFLR
KHEEE T (Skn-1_motif), 1 DNEHEFKTH
5UTR Py-rich stretch. LA_E43#7%B1, T T ScPLR

BRI RIS RS Z MR EG R, ZHEFEB)
TIRTTRE G A LU R RIAG O, 1 Hix i =01
FJCAFRe i A TR R AR 4, AT % ScPLR
FERRIE o
3.6 qRT-PCR FTiLHHh

T BAHf ScPLR X ik R SA R K B 1A
KIERMEMER, ALFIH qRT-PCR A,
FAHT T ScPLR 1E K TN [ K & B A S S A i
RILAKT (B D, AihdR /R ScPLR RiLE R
LSRN Ja PR AR LA, T8)5 20 d RIS R &
WA IA BB, Bl S SEIRE K, ScPLR H)
FirRWPEZ KiEHER, 165 50 d X FHA K F I
W s, TR ARG A, HRIEEIR
B, ScPLR 3 2 B iR /KPR A 1 AN
KRIER NS 8 AR R % T ScPLR
FISETF RIS NG IR & (B ), 1
J& 50 d ik B fw i, 110 58T FBE, & & ST ScPLR
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&2 AT ScPLR BEIFIRRAER TH 547

Table 2 Prediction of Cis-acting elements of ScPLR gene promoter

JUE AR a2l = Ihfe
SUTR Py-rich stretch TTTCTCTCTCTCTC 1 IR
TATA-box TATA/ATATAT/TATACA/ TAATA 5 St in -0 B 8 F oot
CAAT-box CAAAT/CAAT/CCAAT 11 Ja BT RG5O oA
G-box CACGAC 1 S 87 o
AE-box AGAAACAT 1 e B e
GAG-motif AGAGAGT, GGAGATG 3 S B o
MNF1 GTGCCC(A/T)(A/T) 1 S 87 o
Spl CC(G/A)CCC 2 I BTG A
TCCC-motif TCTCCCT 2 S B e
ARE TGGTTT 5 PREEIF 5 1 20 =X A 32 o
MBS CAACTG 2 Z52H K MYB 454560 A
TC-rich repeats ATTTTCTTCA 1 B 2055 36 e 7 e
02-site GATGA(C/T)(A/G)TG(A/G) 1 FOREE I & ARG %
Skn-1_motif GTCAT 3 RFLRR e Rk
TGA-element AACGAC 1 KR Ie
F-box CTATTCTCATT 1
AAGAA-motif GAAAGAA 1 RH
TATCCAT/C-motif TATCCAT 1 AR5
Unnamed_1 CGTGG 1
Unnamed 3 CGTGG 1
Unnamed 4 CTCC 17
200.0 Lk B S AR, & S3 1) ScPLR 145 20 d
600 e ARTPCR FAAHAE, 2 JFHAII, B 80 d FhmT
mRNA-Seq

At ek
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o
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e )a RHud
7 ARFREARE L EREA ScPLR qRT-PCR Rk 5347
Fig. 7 qRT-PCR expression analysis of ScPLR at different

development stages of S. chinensis fruits
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Fig. 8 RT-PCR expression analysis of ScPLR in different

strains of S. chinensis fruits

FEAE X 1y I 2R KT AH O 40 B &5 SRR BH LR T
ScPLR FiAEHRLARR G ER FMEILLR.
4 g

PLR AR A& G m s i, 2%
FEGEYIH ) PLR A AT LA A i B A v it
FAlRER, LR LR IR IR RAE AR, HIGEE N
TFERFTEHAARER, AR E SR 11, BT
AR R R AR - s G 23 IR g o H AT SR AE B
JLE MEJRR TR L AR S5/ B ) B D) 3 25 PLR
AT T AR D) RESAIE, {2 PLR R 7E FLR TR
REZE A B ThRE M AR IR, ik, ASZEHE KD
F% 7 ScPLR [#) cDNA J7%1, F%F ScPLR & H AT
THEYIE B 2E9HT, KL ScPLR FE[A ORF 4= 837
bp, Jmht 278 N AR, NiaEMEKED, W4
e AT ScPLR 2@ AL T4HMu)si: X ScPLR
HAR RSB EN RGN R, o-BR e
MEhMEHFENGE W, HESASE
NAD-/NADP %5 #48 . NmrA £5#J48 /% Epimerase 45
R 38, XA AN HoAd M PLR &5 H 45 MR E A
—EMUERY, @ Rt R, RGRE
ScPLR S ERK. ¥ F 1A . AR PLR SE4 0 R
B, (HAFEREZFH PLR & KN —EE 5,
XERE T 7 ScPLR & A 5 HABEYIM PLR
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WA RSB RE LRI ZES, WA e
b S s AR ST . BT IR R BP0, PLR JERI %
DU I S RIS B R R R A A . R TR R
DA SER & B, WAL RTINS vk TR SR E
AR AANG 2= & 2T TR, KR SK & w1l
B (G, FRED KRR RBRE,
AT AR BRIk B g, e A AR SR
RGBT T, A R R R IA R T
FT AR TR qQRT-PCR XF AN A & & I 3 5
ScPLR HHXFFIA R AT , 45 i/~ ScPLR S5k
O 2 1T KT R IR AR i R 1 3h A4
A —%, HS5YHE LuPLR1 HHA TR V%
BACE AR S R g 1 — 3, XA B
NHIF 912 585 (R FE TR 7 A BR R AE W0 & e I Th
FFR R T BRI .

FAZAEEE S, 8 BT A% L s 30T R i
JABN T AR, R — B T a5 RN Sty i
[X[¥] DNA J#31, fEifit RNA RBAHE, 12 S5
DNA HERfHAH 25 & I B 4 55%  tn 1R S, 7E 1A
PR A T B BB AR, AT B
ScPLR J:H B 57K 994 bp, HAMiZEshT&5H
Z R EEI AR F e, I ScPLR (1% 5% /K
T AE 52 3 2 Fh K R A% . ScPLR JEBE 3 T &
B0 3T TATA-box Fl L5 8 F CAAT-box
BERTUMAL, H ZA RN, RN A K
FM AR TG, BN T T H ScPLR HIRIE 2
S5 SMENREY. REFES. PR R N
Z R R TCAFIAFAE, B ScPLR A REHE =i it 4 6F
R A T 26 ), T 0 T B - A
HIREGHE A (B-glucuronidase gene, GUS) 7#7 /4
T RS G5 T IR R R, @ kB
Fd. et R s HUTE . IR S AR
S AE o K S H M EAEH RN, A
— G B ScPLR 7E Flk T Fe oz o (1) R IA P 2 HL il
B4 E BB IERL
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