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MPER T AERERB PR EFEN TR 8 Feng SEE MBS R ( Pyrus pyrifolia cv.
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( chalcone isomerase, CHI) FO1EFT T 48 it iz
% (naringenin, ), BT R . B R
P A )& BRI RTAARY 0T o A Bz 28l B BE TR 3-8 3
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KRUETRETHLEFEY A1l H
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i ( flavonol synthase, FLS) 1k & i1l % i)
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) B9,
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FIEM, MYB #% 5 78 N i # A — B AR 7 1)
MYB 45 f4 , J& DNA )25 4 X ( DNA-binding
domain ), MYB #% 5% K11 C i A — A% sk B
X ( transcription activation domain ), i if4r&
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LR Z 5HA LT R 1A A IEEN, Espley 45
M3E SR ( Malus x domestica Borkh ) /3 & tH
MdMYB10 JEIN, B AE RIS I R 58 P AR RE IS 3
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Four periods of blooming of Paeonia delavayi flowers
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A KRR A PR AR I S A8 (NCBI D
PRINA772706 ) [HERVERSEE., 085G MYB
Isoforms, {i 1 NCBI ik [5 1324 T- 2 ORFfinder
IR A LN #Y CDS X, iz EMBL-EBI 74k T
H Pfam (http://pfam.xfam.org/search/sequence )

X 4B MYB Isoforms 8 H 45 i ik, &
o3 45 #ey o 58 L BEAIR T 30% 351, 3 4 MYB
i S Rl AR PR AR B AN 78 2 H & IX I8 H X MYB #%
F W F #1742, 48 RIR2R3-MYB., R2R3-
MYB. R1-MYB. 4R-MYB X MYB-related, F{{#if]
MUSCLE ( http://www.ebi.ac.uk/Tools/msa/muscl
el ) TEL M XA THATZ 5 et . WAARG T4
PR IEAEZE M TAIR ( https://www.arabidopsis.org/
index.jsp) T #Z 4 EFIF R2R3-MYB # 5% Al + 5 ik
B, i2H Mega7.0 # 4, ¥E4H S R2R3-MYB
5lR T R2R3-MYB #H17 R & B /0T, idid iR
PARGIT MYB ZIE R RS, T AP rh 5 28 B
WA BB R MYB 7 K1, I8 A%
H2EEFRBME, REFIRES SAETAED A R
() PAMYB2 % 5 K1 |, X HEAT 3 — 20 (4 3 i
HIEALE

1.2.2 A4S PAMYB2 # 3 B -F 8 L& B 53] 5
A RO AT R A PR A KR s B
PEFFHIERAG BT R R, AR E AL PAMYB2
(1soform0011606 ) J751), fdi ] NCBI FF7if [ 32HE
TH.ORFfinder (https://www.ncbi.nlm.nih.gov/orffi-
nder/) FREUZIEA Y CDS X, fii ] Primer3web
( https://primer3.ut.ee/ ) TEL 51 Y& T4 4FE4T
SIM Bt sRESIY R 1, HLEREY
RNA e Budifl & (535 : RN38) MR 45
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S RE SR o R AR W AE B2 0 B iR A X
PdMYB2 K& [ 2 it 25 11 04 A 1 Jo 0 485 44 1) e
ATHE, SR X; PAMYB2 A i it — A0 5% A1 i
b2 % . F|H ExPasy 111 Prot-Param . H. %}
PAMYB2 Jik [K] gt £ 1 1) B AR BRAL VR BT AT 1 43
Mr . HIFAEZ T. B Swiss-model i ] PdMYB2
BEAM =258 . M HFEZ T H NetPhos ( http:/
www.cbs.dtu.dk/services/NetPhos/ ) T5illl PAMYB2
AIBERR AL
1.2.3 E8&EEE PCR 24  XHEAST PAMYB2
FE PR A PHEIETT LAY S1~S4 B 1 7 5 i 2%
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Table 1 Primers
GlEVEA Em5Y (5-3) K5 (5-3" i
Primer Name Forword primer Reverse primer Description
PdMYB2 ~ TTCCCGGGACAGAGTTCAGA TGCGCTCCAGTCCATTTGCA gRT-PCR
NtCHS TTGGGCTGCAGAGACAAGCT TTGGGCTGCAGAGACAAGCT gRT-PCR
NtCHI CCTGTTGGGGCATTGACGAT AGTCCTGACACTCTTTCGGCGA gRT-PCR
PsPP2A CGTGTTTGGATGTTCTCAAGGC GGCGAGTGAGTTTTCAGTTGGA gRT-PCR
NtCP CACCACAAAGGGCAATCTCA CCGCCAGTCTTTCGTCTCC gRT-PCR
PdMYB2 ATGGACAAAAAACCATGCAGCTCC TTAATCACCATTAAGTAAATGC PCR
PdMYB2 fctetctcaagettggatccATGGACAAAAAACCATGCAG cgggtcatgagetectgcagATCACCATTAAGTAAATGCA i‘;gﬁjg;‘lf;
PdMYB2 gaacacgggggactcttgacATGGACAAAAAACCATGCAGCTCC aaaagttcttctcctttactagTTAATCACCATTAAGTAAATGC overexpression

298t 2 B PCR A0 AT o X % 3 X H 55 NECHS
NtCHI (#3235 1 AT SC 98 6 7 /8 PCR 43 #r. 5K
A2t i PCR B9/~ W3k 1. fifi] TaKaRa TB
Green® Premix Ex Tag™ ( #25: RR420A) #%/#
VLB, i 2722 MR R R, AR
SR PsPP2A, HHE IS LR %7 NtCP,

124 Tmie Al o PAMYB2 BEH KR4
125 B 4t X A i 5 PHB-GFP 4k -, 5|
PO 1, i FH AR D A B (8 A SR e AL 3]
AT T GV3101 TR AR T o Pk A 5 o FH 9 TR
%, A 5 mL RIBEZEWRE N 50 ug-mL™" . FlfE
S EE A 20 pgrmL B LB R KR SR, B
BFE12h A )E, BT 1 mLUB B R, A
100 mL -RAREE 2N 50 ug-mL™" . FIAEFk
20 pg-mL™ 1 LB AR RS, gk iR B
7% 6~8h, B E;7E 6 h 5P IR 0.5 h A6 B
ODggo fl , T ¥ ODgpo fE 4 0.6~ 0.7 Bif {5 1k 4%
W o KR %6 E W TCH 1Y 50 mL B .08
5000 rpm. 10 min B0 . 7RIS TAE & N
W, R DIER AR A e
RYRE R A, MY ODgo fH K 0.75,
EREE P E R 3 h, % 11 WRS S HE
1A K7 4 12 e W% FN 28 mCherry {2 Y i, i ] 1
mL TG 1 RS 1 S 4~6 MEARYME R H, TS
TERERIR 12 n )5, BBELT, #1712h
IR 12 h B B RG #F 2.5 d, 2.5 d Je i
FAE L A 55, 598 0.5 mm x 0.5 mm K/,
A1 0.1 ug'mL™ DAPI 444 1~5 min J5, H#OGLHL
REAMBME (RRZRDEE (hE) ARA
Hl, FIS. Zeiss LSM510 Meta ) W< 4 2 41 iy

i) GFP il DAPI %Yt k1M o
125 & FHBE O PAMYB2 X A 1)
CDS X #y## 3] pCAMBIA1302 #84K& |, 51903
1, ff A #H0 % H W & i W PAMYB2-
pCAMBIA1302 44 BTk % k5] EHA105 AT R E
WS, 2t 7% PCREE, PREUEE N
FHPER R T , W 1.2.4 hy R W, Sl
ODggo {1 0.2~0.5 B 5= 1L FE TR, B BRI o 26 &
JC i JC I B 50 mL &4 R, 5 000 rpm, 10
min E.O0E . RS TEGNER RER, RE
B EIEWERR T, MiH 1/2MS Hik k7 E &
Wb, EEIR ODgyo (HAE 0.5~0.8 ZIAHZYLUHEL,
B KA A AR5 B o B, B 3T iR
WG, 5% 0.5 mm x 0.5 mm K/, B BT I
M —E R AR, — IR A 1/2MS ik
RiFR e s R, SR sl , it R SR
Ir¥Efik . 3~5 min JEBOH MR R, 7K E JE LR
S G e 2 S Y N S T M S e e S
IAbREFEIE (MS + 0.5 mg-L™" 6-BA + 0.05 mg-L™
NAA + 100 ymol-L™" AS + Eifi§, #95 pH=5.8)
W, BRI, BEERSE 72 he BEREFR)E, BN
R HTCHEKEYE 3k, S 200 mg-L™" #7377
MITCHIZKIEDE 3 K, F ol i st (MS +
0.5 mg-L™" 6-BA + 0.05 mg-L™" NAA + 20 mg-L™
A B + 200 mg-L™" R¢37T + Bfg, A0 pH =
5.8) I, HOMED, B LREFRET 16 hok
M8 8 h MRS SR, & 2 JE R 1 REEFRIE, FRAHR
IEEZE 2 em 4, BIRTYIF /NG, HETAER
FrgedE (MS + 0.1 mg-L™" NAA + 20 pg-L™" @18
# B +200 mg-L™" F¢3EVT + Bilg, 1 pH=5.8)
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LR, 4R 2 )G, R AR ED A BHYER .
N 2 om ZE AT I, OB/ NE LR N S
W, RSN 2 d JE RIS R B SRR
126 RABEESHILMPHE T T FRNR
MR TFAESS , ULINIR A (R A AR 1h, - RAEMN
FAEIER Y, WARHER, f£T-80 C vkffith, i
TWREB T 258 (LC-MS/MS ) iR ER RAC
A T SR, ST RS IRk [28-31],

Wi R SRR BRI B 2SR T4, TS
30 Hz B 90 s, ZFE AR Nk AWK, FRHL 50
mg ML R, W% T 50 uL B4R BOR H (H2H
WM& 01% Eh R 1Y 50% B BE /K VS W ) o IR
J&, WER 5 min, #BFE TR ALEE 5 min,
B B AL 12 000 rpm KR 4 °C B0 3 min, W)
WS WE , AR 1R K 2 RN LT
WA H—%, FH 0.22 pm FLE By SAL g i 47 5
g, RET R T, HT LC-MS/MS 7347,

WAHSF EZAHG: (1) @S ACQUITY
BEH C18 1.7 um, 2.1 mm x 100 mm; (2) ¥
A ALK CMA 0.1% R ), B
JHEE (A 0.1% MH R )5 (3) VEBLEE .
0.00 min B #H [t 4] &y 5%, 6.00 min 1% & 50%,
12.00 min 3 & 95%, f#FF 2 min, 14 min &=
5%, FFAF 2 min; (4) % 0.35 mL-min™"; #F
1 40 °C; HEFERE 2 pL,

S R EAEE . B E TR ( ESI)
& 550 C, 1IESFHATEHE 5500V, <At
< (CUR) 35 psi. fE Q-Trap 6500 + 1, £/ 5
T AR Ay 5w & (DP) Al i fig
(CE) #frHafhtai

H ARSI 1 A AR R AR e T R A AR T T Rk
PER R TIE, BAR | LPREEAHZ Y i &
BHEAE. IPEARX K APPSR
(Mg-g™")= CxVx(1 000000xm) "'zt Hr, C: HEAH
By e T RUAR A B ME 2k A5 B0 0k A
(ng-mL7"); V. 4R EE BT M A AR (uL); m:
FREUHAEA BT (9) )o

26 A8 h R DU R4 R A IR A R
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IR o XX B G5 I D A TS 58 4 T 52 4544
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WA 254, RIR2R3-MYB A 1, 4R-MYB
A 24>, MYB-related f5 36 1>, N5 EA1Z[H
&G R, i H MEGAT7.0 #4 2 NJ &
( Neighbor-Joining ). & 2 0. FEE 4 FF4li i
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Fig. 2 Neighbor-Joining tree of MYBs in P. delavayi

22 HHA RRI-MYBEEXEHNREZLAES
T R Th BE T

R2R3-MYB #% 3% K FJ& MYB IR AEAHY) 4L
HigZl—35, NMUREED RS 45y
fb. WENASELR, mHEEEAT RN S
o W T T R2R3-MYB %% 57 7 3175
kR . BIERER . R2 M R3 45 Myl e & LR
JEAEAE . . SRR SRS S T

(#£2), DHITEEMI,
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Table 2 Statistics of physical and chemical properties of R2R3 MYB

IR

R245 Fy 5k

R34 #435 NTE

g%e %i% wzifz amino MALE e & Protein ;FT‘_ ;Jgi SN
A id Pu— - acids R2 dgmaln 3dor.n.a|n Mqlecular gravy pH
number position position Weight/Kda

PdMYB1 Isoform0008837 667 221 16—63 69—113 25.76 -0.569 10.33
PdMYB2 Isoform0011606 600 199 16—63 69—112 22.89 -0.867 7.15
PdMYB4 Isoform0002005 657 218 13—60 68—111 24.64 -0.663 8.34
PdMYB5 Isoform0002587 825 274 9—56 62—106 30.95 -0.692 8.56
PdMYB6 Isoform0011673 600 199 17—64 70—115 22.78 -0.824 7.86
PAMYB7 Isoform0013531 768 254 14—61 67—111 28.13 -0.562 8.35
PdMYB8 Isoform0017135 768 255 14—61 67—111 28.27 -0.577 8.49
PdMYB9 Isoform0018896 987 328 12—57 66—107 35.76 -0.637 9.28
PdMYB12 Isoform0021375 1002 333 14—61 67—112 37.39 -0.792 6.06
PdMYB13 Isoform0021493 1140 379 14—61 67—112 42.62 -0.706 4.59
PdMYB14 Isoform0021847 1230 409 14—61 67—112 44.42 -0.651 5.61
PAMYB16 Isoform0025007 1203 400 60—105 112—156 43.29 -0.647 5.11
PdMYB17 Isoform0025203 765 254 14—61 67—110 28.13 -0.596 8.49
PdMYB18 Isoform0025403 693 230 12—59 65—110 26.07 -0.762 8.69
PdMYB20 Isoform0026151 930 309 14—61 67—111 34.36 -0.586 9.20
PdMYB25 Isoform0032639 768 255 14—61 67—111 28.24 -0.576 8.49
PdMYB26 Isoform0032990 1140 379 14—61 67—112 42.70 -0.722 4.64
PdMYB27 Isoform0033499 1230 409 14—61 67—112 44.41 -0.648 5.80
PdMYB29 Isoform0035601 693 230 14—61 67—111 26.17 -0.779 8.21
PdMYB43 Isoform0066537 981 326 211—254 263—307 37.44 -0.742 10.16
PdMYB44 Isoform0066976 2691 896 543—587 595—636 102.00 -0.759 9.54
PdMYB50 Isoform0085902 561 186 9—56 62—107 21.37 -0.685 10.53
PdMYB51 Isoform0091920 1204 426 60—105 112—156 46.05 -0.657 4.96
PAMYB52 I1soform0091937 855 284 14—61 67—111 32.26 -0.829 5.70
PdMYB54 Isoform0092276 984 327 12—57 66—107 35.66 -0.634 9.28
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TE: a: EAEPFRIRGIT MYB SRR M. b: R2R3-MYB 1EEAFHEMAE 4 MR ERE. ¢ PAMYB2 SiR7ZOLE R PCR 447
Notes: a: Neighbor-Joining tree of MYBs in P. delavayi and A.thaliana. b: Heat map of R2R3-MYB expression in four stages of petal

development of P. delavayi. c: PdAMYB2 qRT-PCR analysis

E 3 E$tSF R2R3-MYB LgEFRNANRIE S 7
Fig. 3 Functional prediction and expression analysis of peony R2R3-MYB in P. delavayi
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O. Ktze., ARB51599.1) . #j % ( Vitis vinifera
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Pdmyb 178
Angelica_sinensis MR EECOEDEDHEMMMIRSSENYGE v 5 207
Camellia_sinensis AATHEEEE -KOISGFSIREERSFVR = : grL 192
Vitis_vinifera : & 1 193
Capsicum_chinense KVITISE CHETXOIECQUYEMINVEN 206
Arabidopsis_thaliana ¥ E SEETOREENTSHTINISFTSAFEVETFHESISEE ¥ 213
Salvia_miltiorrhiza 5T BRERG. ... .. EAEREEENS. . ... .. U v i 177
Consensus

Pdmyb 199
Angelica_sinensis 266
Camellia_sinensis 243
Vitis_vinifera 250
Capsicum_chinense 268
Arabidopsis_thaliana 281
Salvia_miltiorrhiza 229

Consensus

. a: PAMYB2 3 PCRY 74, Hv, M4 DNA-maker DL2000. b: PAMYB2 (T MifL =ZE#i i . c. 58 A ¥ 1% ( PDB,
Protein Data Bank ) £5#9/YAETCREA HEATILEL . d: Z-Score YEN—AGEiH, W LUHR I REARE A 5RHUE A Z B ICECREE . QMEAN:
BTG LR AT DRk . All Atom: ARIEFRRGE T SO F R R R B 0 — (b & )i FHaE. CB: ARIBM IS T3 iy sk AL 19— 1k CB #
fit. Solvation: HUfEM G T AT I 1% B A IS — LI Rk . Torsion: ZREETEAAXTA R AT Kbk P05k M HHIEEfE, TR Rk sk B )
i K AT R THT AL (ASA, accessible surface area) BRLWIM(E, e: & HBARFBTETEG . f: PAMYB2 5HAl MYB 2E H & 582 7 51 A9 [R1 I L
B KPR 2 4~ MYB 45438 R2 Al R3, 8 eSS 5 bHLH 2 HAH EAEFMREEF S, C1 R C2 435I % st il & h i fRAF A7 . RS AE
ERA . B EMES S N1 N2 I N3 AFEE 75

Notes: a: Polymerase chain reaction (PCR) amplification products of PdMYB2. b: Visualizable 3D model of PdAMYB2. c: Comparison with
Non-redundant Set of PDB (Protein Data Bank) structures. d: As a statistical value, Z-score can be used to represent the matching degree
between template proteins and proteins to be tested. QMEAN: A comprehensive scoring function for model quality assessment. All Atom:
Normalized all-atom potential energy of the residue calculated from the short-range statistical potentials. CB: Normalized cf potential energy of the
residue calculated from the short-range statistical potentials. Solvation: Normalized solvation potential energy of the residue calculated from the
short-range statistical potentials. Torsion: Torsion energy of the residue exposed relative solvent accessibility, calculated by dividing the maximally
accessible surface area (ASA) of a residue by the observed value. e: Local quality estimation of the protein. f: Homology comparison of amino
acid sequence between PdMYB2 and other MYB protein. The horizontal lines represent two MYB domains R2 and R3 respectively. Yellow box is
the characteristic sequence of interaction with bHLH protein .The conserved motifs of C1 and C2 transcriptional inhibition in the box were
respectively identified. Orange box with zinc finger structure. Blue boxes are N1, N2 and N3 feature sequences, respectively

E 4 PdMYB2 EE5E.FRELLY & A REMGRERETH

Fig.4 PdMYB2 gene cloning, homology comparison of amino acid sequence,
protein modelling results and quality estimation.
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Fig. 5 Subcellular localization of PAMYB2 in
Nicotiana benthamiana
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TE: a: MHPERIERMER R PCRAGIIZEH . b: PAMYB2 JERITE 6 AL R I 28 R0 o0 MR AETE I A BUFN L 2L B b 3R M g2
RURHE, d: 33R3i6 PAMYB2 JEH G, JHEC{ET NICHS SRRk A8k, e: it 3ik PAMYB2 5, MAFLAEH NICHI ZER Y Fik A8 1k, f:
AEEAT R ORI 3 AT o X8 1 EAT T X8, JF ) TBtools B i TR, g: 133k PAMYB2 )5, 75 R FE AR & A2 L.
b. d. e. g PHEIER A 3 MEYFELATFIIME, *FrEHLE (P<0.05), *FRERLiEE (P<0.01)

Notes: a: Electropherogram of positive PCR detection in transgenic tobacco lines. b: Temporal and spatial expression patterns of PdAMYB2 in
the six transgenic tobacco lines. c: Phenotypic characterization of tobacco flowers between the wild type group and transgenic lines. d: After
overexpression of PAMYB2, the expression quantity of NtCHS in tobacco flowers changed. e: After overexpression of PdMYB2, the expression
quantity of NtCHI in tobacco flowers changed. f: Heatmap analysis of each anthocyanin component. The contents were log-transformed and used
to generate a heatmap with the TBtools software package. g: After overexpression of PdMYB2, changes in the contents of main pigment
components in anthocyanins. Data of b, d, e, g are the means (+SD) from three biological replicates.* indicate significant differences at the 0.05
level, ** indicate extremely significant differences at the 0.01 level
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Fig. 6 Functional analysis of tobacco lines overexpressing PdMYB2
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Identification of MYB Family Members and Functional
Verification of PAMYB2 in Paeonia delavayi

ZOU Hong-zhu, HAN Lu-lu, ZHOU Lin, LV Ji-hang, JIA Ying-hua, WANG Yan

(State Forestry Administration, Key Laboratory of Tree Breeding and Cultivation, Research Institute of Forestry,

Chinese Academy of Forestry, Beijing 10091, China)

Abstract: [Objective] The role of MYB transcription factor family in pigment formation of yellow Paeonia
delavayi flowers was analyzed to provide candidate genes for color improvement and molecular breeding
of tree peony. [Method] In this study, members of MYB gene family of P. delavayi were identified and
classified based on the transcriptome data of petals. One member of R2R3-MYBs, PAMYB2, was selected
as a candidate gene according to phylogenetic tree, homologous sequence alignment and gene differen-
tial expression analysis. The function of PAMYB2 was analyzed by subcellular localization, gqRT-PCR, tran-
sient overexpression, transgenic tobacco and LC-MS/MS. [Result] A total of 64 MYB genes were identi-
fied, including 25 R2R3-MYBs, one R1R2R3-MYBs, two 4R-MYBs and 36 members of MYB-related. The
PdMYB2 was found to express in the nucleus and cytoplasm. Overexpression of PdMYB?2 in tobacco in-
creased anthocyanin accumulation and up-regulated the expression of anthocyanin-related structural
genes NtCHS and NtCHI in petals and leaves. [Conclusion] PdMYB2 plays a positive regulatory role in the
flavonoid biosynthesis pathway, which can promote the accumulation of anthocyanins and increase the ex-
pression of structural genes in the flavonoid pathway.

Keywords: Paeonia delavayi; flower color; MYB transcription factor family; PdAMYB2; Functional
verification

(DEAEZf: 5k BF)


http://dx.doi.org/10.1016/j.foodres.2012.10.018
http://dx.doi.org/10.1016/j.foodres.2012.10.018
http://dx.doi.org/10.1016/j.foodres.2012.10.018
http://dx.doi.org/10.1007/s11103-010-9597-4
http://dx.doi.org/10.1023/A:1019850921627
http://dx.doi.org/10.1101/gad.11.11.1422
http://dx.doi.org/10.1101/gad.11.11.1422
http://dx.doi.org/10.1007/s11010-009-0042-4
http://dx.doi.org/10.1007/s11010-009-0042-4
http://dx.doi.org/10.1007/s11010-009-0042-4
http://dx.doi.org/10.1093/pcp/pcy232
http://dx.doi.org/10.1016/j.foodres.2012.10.018
http://dx.doi.org/10.1016/j.foodres.2012.10.018
http://dx.doi.org/10.1016/j.foodres.2012.10.018
http://dx.doi.org/10.1007/s11103-010-9597-4
http://dx.doi.org/10.1023/A:1019850921627
http://dx.doi.org/10.1101/gad.11.11.1422
http://dx.doi.org/10.1101/gad.11.11.1422
http://dx.doi.org/10.1007/s11010-009-0042-4
http://dx.doi.org/10.1007/s11010-009-0042-4
http://dx.doi.org/10.1007/s11010-009-0042-4
http://dx.doi.org/10.1093/pcp/pcy232
http://dx.doi.org/10.1016/j.foodres.2012.10.018
http://dx.doi.org/10.1016/j.foodres.2012.10.018
http://dx.doi.org/10.1016/j.foodres.2012.10.018
http://dx.doi.org/10.1007/s11103-010-9597-4
http://dx.doi.org/10.1023/A:1019850921627
http://dx.doi.org/10.1101/gad.11.11.1422
http://dx.doi.org/10.1101/gad.11.11.1422
http://dx.doi.org/10.1007/s11010-009-0042-4
http://dx.doi.org/10.1007/s11010-009-0042-4
http://dx.doi.org/10.1007/s11010-009-0042-4
http://dx.doi.org/10.1093/pcp/pcy232

	1 材料与方法
	1.1 实验材料
	1.2 试验方法
	1.2.1 滇牡丹MYB转录因子家族成员的鉴定和分析
	1.2.2 滇牡丹PdMYB2转录因子的克隆及序列分析
	1.2.3 实时荧光定量PCR分析
	1.2.4 亚细胞定位分析
	1.2.5 叶盘法转烟草
	1.2.6 液相色谱分析花瓣中的色素变化


	2 结果与分析
	2.1 滇牡丹MYB基因家族成员的预测
	2.2 滇牡丹R2R3-MYB基因家族的系统发育分析及功能预测
	2.3 PdMYB2基因克隆及序列分析
	2.4 PdMYB2基因的亚细胞定位
	2.5 PdMYB2基因在烟草中的过表达
	2.5.1 PdMYB2在烟草中的过表达


	3 讨论
	4 结论

