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Cloning of MYB gene and construction of greenfluorescent protein expression
vector in Erigeron breviscapus
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Abstract: Objective To study the role of MYB transcription factor in phenylpropane biosynthesis pathway and the response to
biotic or abiotic stress, a full length sequence of putative MYB gene was cloned in Erigeron breviscapus. Methods Based on a
partial sequence of putative MYB gene from transcriptome we have previous reported, the full length cDNA was cloned by RACE
method in E. breviscapus. According to the sequence of cloning cDNA, the nucleotide sequence similarity, physicochemical
properties, hydrophobicity, transmembrane structure, secondary structure and tertiary structure were predicted and analyzed by
various softwares. Meanwhile, multiple sequence alignment of cloned MYB gene was performed, and the phylogenetic tree was
constructed. In addition, the fusion expression vector of this gene and green fluorescent protein was constructed. Results The
MYB gene was cloned and named eBMYBO06. The open reading frame was 783 bp, encoding 260 amino acid residues with a relative
molecular mass of 63.80 kDa and a theoretical pl of 5.18 which proved to be a stable protein. The secondary structure of the protein
is mainly composed of irregular coil, alpha helix and beta fold. According to the result of phylogenetic tree alignment of E.
breviscapus with R,RsMYBs from Arabidopsis thaliana, the cloned MYB gene was clustered to two subsets of R,R3-MYB genes
from A. thaliana, which suggested that the cloned MYB gene would be similar with the two groups in structure and function, which
would be involved in response to biotic and abiotic stress or phenylpropane biosynthesis pathway, respectively. Further experimental
results show that the constructed expression can be used for the efficient transformation in E. breviscapus. Conclusion For the first

time, a MYB gene was cloned may be involved in the phenylpropanoid metabolism or gene metabolism or gene regulation in response to the
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environment in E. breviscapus.
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Table 1 The primers list used in the experiment

R 519 Kol (5-3)
FEFIRIE  A240F ATGGTGAGATCACCTTGTTGTG
A240R ATGTGTGTGTTCCAATAGTTC
SRACE  A240-1(GSP1)AACTTTTACCGCAACG
A240-2 (GSP2) CGGCTGATTTGGGTAAAGAT
A240-3 (GSP3) GAACCTTCACCATGAGCATT
FRACE 38341 AACGTGGAAATTTTACCCCTCAAGAAGA
3'834-1 CCATGCAGTTCTTGGTAACAAGTGGTCA
UPM CTAATACGACTCACTATAGGGC
Ky MYB-fulF  ACGCGTCGACATGGTGAGATCACCTTG
MYB-fulR  GGACTAGTTCTCCATCTACTTGACAAA
WDI6; 4 1 SallMYBF - GCGTCGACATGGTGAGATCACCT
Nhel-MYBR  CTAGCTAGCACTCTCCATCTACTTGA
GFP Bl PGl TAGTGATGGTGAGCAAGG
PG2 GTTGTGGCTGTTGTA

RIS B KPS

Underscores were the sequence for restriction digest
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T BARAE T AR
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HRH A kT S Ae e A B 2, &il MYB JE[A
FeEtEs 9, R AR A 15343 MYB A

M M M M M
i 2000 bp
1000 bp
750 bp
500 bp
250 bp
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A B C D E

Sy e Sy e

AL MYB [U30GE B-#2IUE RNA - C-5°374)  D-33i14)
E-#f #2543 ORF § #4574 M-Marker

A-verification of candidate MYB B-total RNA extracted C-PCR
result of 5’ RACE D-PCR result of 3’ RACE  E-PCR result of full
length ORF of MYB of Erigeron breviscapus M-Marker

1 KT MYB RFE R KE
Fig. 1 Agrose gel electrophoresis show the cloned process of

MYB gene in Erigeron breviscapus



+4310 - ¢ %% Chinese Traditional and Herbal Drugs 3% 48 % £ 20§ 2017410 A

5>-UTR. 783 bp [J CDS (coding sequence) #1118 bp
) 3°>-UTR; CDS XiMazdtii % i+ ATG (41) K#
1B 1 TAG (842), :ght 260 MNMaJERR (K2),
1% MBY EH 44 ebMYBO6.

FIF] MEGA 6.0 %} ebMYBO6 [{I2ht 8 1 RIS
IFIR 126 > MYB JEK (AMYB) HIEILIR 5134 T
ZHEIN, SHRGERER (K 3). NEFHEH,

() 3> 5° A 41153591 A 421 Fi1 659 bp (& 1-C. D),
Pt MYB K514 MYBfullF. MYBfullR 4
3% 780 bp 117 cDNA K75 (K 1-B). ¥ MYB
KR pMD18-T sebEdli i, sl ok pMD
18 ebMYB, Jf#4k DHs, BSZ 240, $EHUH M o p
Joki A PCR %52 7. D45 R BT v Bk
FALM MYB FE[K] cDNA 4K 942 bp, 17 41 bp 1

ATTTTCATTATTTCATTATAATT CAAL A AAAAAACAAA AL
1 ATEETE AR ATCACCTTET TG TE AL AL AR ACCATACAAACAAACE TECATE CACCAL AL AL

MV ESPCCETEDHTNETEGATFTEE

6] GAEEATGACCE TCTTET TACATACATAAMA TR CTCATE GTEAAG CTTCTTRE AGATCTTTA

EDDIDERLVYVTYTINAHTGEGETGST ¥ ERESEL

121 COCAAATCAGCCRET TTAAACCE TTRCRE TAALAG TTETAGET TAMETEE ATTAATTAC

PE2AGECGL NRCEESCRLERET¥INTEY

181 CTTOETCCTEATCTT AAACETEE AMAT TT TACCCC TCAAGAAR ATCAACTTATTCTTAET
LREPDLEZ RSENTFTPQETDQLTITLS?SE

241 CTCCATECAGTTCTTEE TAACAAGTEE TCAATE AT AG CATCARAG TT ACCAGE AARAACT

L HAVLGENEUW®WS3 MHI ASZELPGEERT

30] FATAACEAAAT AL AMCTAT TeGAACACACACAT A AL AR EARATTETCT CICAAC CAR

DN EI ENYW®NTHTIIERTETLGSELNAQ

361 CCTACCACCACAAACETOR TAAATAACGCCATCEAGE ARGCACAAGT AR TACTACCR GAA

PTTTXN¥VVNDNATILITETEH ALQVVLFPE

421 TATOCCACACAAGTTAAMG AATCAATAAL CAGCCE TEETEE TEETEE CEATTTTARTAST

¥YPTQVEES3TIS3S3EGE€&E & & DF 3 3

48] AGTACTACTAC TECAATTTCAAATE AGCACT TTATACCAATAC TCAACATE AACATE AAT

3 TT®S I 3N EETFTIVPTIVNMIEUMEIN

541 TEACACALCCTE ARAT TRATCT 08 AR CT TICCAT TR T TTACCAATGE TTOR TEATCAG

¥V TQPEITDLELU S3TIGLZPMVYZRTIDA®Q

601 AAACCEE TEETEACAREEAALATGE CACCACCEETTICTACGTTTTCTI TE TATAAAGAA

EP VV ITGEEMNMM AP PV BTTFSLYEE

661 AMEATTAGTRATE A TE TE AR TEAAT TTEACAAT TAGT AR TG ATEATCATGE TT TR TTE
NL RIS 3 DDHELL

EI 8D EC GV

721 TATAACAATCACAAT AR TATTAG TT TTEE TACE TITCACTT TI TE TCAACTAC ATGE ACA

Y NNEXNSBI3F¢&¢ RFDFLS3AEZRETF¥TER

781 TAATTATGAAGATGATGATAGTATCATAATTATGTTATTGTACT TG GO TAATTAGCTA
*

TTITATTAACTAE TAAEACAATT TTTTETECTOCAAAAL AL AAAA AR AN A0 A4 A0 A0 04

Addn

E 2 MYB £HE cDNA 3K N S &5
Fig.2 cDNA sequence and putative amino acid sequence of ebMYB06
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Fig. 3 Neighbor-joining phylogenetic tree of MYB
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ebMYBO06 5 AMYB4. AtMYB7.

AtMYB32. AtMYB6. AtMYBS Zh—3%, [
AIMYBI11. AIMYBI1. AMYBI12 JL[aEI R
KII53H5 , 221 ebMYBO6 25 (-5 AIMYB4.AtMYB7.
AtMYB32. AtMYB6. AtMYBS X415 135455 R8¢

. M4 3546 MYB S5HURTT AMYB RS L
PTG R, VLS ebMYBO06 2k M 1 21
AtMYB [, ik DNAMAN # 2 41 MYB & [1)%
TR TZ EE (K 4), KL ebMYB06 LHUlrg 7+
AMYB 54— B B RS E X 5

ebMYB 71
At4G38620AtMYB4 71
At2G16720AtMYB7 71
At4G34990AtMYB32 71
At4G09460AtMYB6 71
At1G38621AtMYB 71
Consensus

ebMYB FOEED Lo T 136
At4G38620AtMYB4 EEBLE TSHRFICESSASQCSKFTR 142
At2G16720AtMYB7 M 14 ATMRGINEARIS. ...... 135
At4G34990AtMYB32 T |4 RTRRFIHETETSOCS. . .53 139
At4G09460AtMYB6 COBEQ CIBRCIMESETVISC.. .V 139
At1G38621AtMYB COREQ FIBGSIIEFRITS. ... . . 136
Consensus = i P

ebMYB VLELYFIQVI G 207
At4G38620AtMYB4 LEFVISNTINISET SAFNVETFNE 213
At2G16720AtMYB7 CLERTELOIVECVEFVIRFEETCRSGDORT T 205
At4G34990AtMYB32 LC[ESHTELPLVEILSFOFGLERIANFGDERIGHEVEY ELRISFFNGCERHLEE r210
At4G09460AtMYB6 VR IQNDAVEYSESNLAVE FETENESONGASTSGTTIC ECYYSONSCHIREMBOLTEGEG 210
At1G38621AtMYB LFHEPRNECLESTFP .ESVELEMETRCENCAST SCTITEEL 203
Consensus

ebMYB 250
At4G38620AtMYB4 281
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Fig. 4 Multiple alignment of E. breviscapus and Arabidopsis thaliana MYB
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Fig. 5 Conversed DNA-binding domain of N-terminal in E. breviscapus and A. thaliana
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Fig. 10 Change of secondary metabolites in transgenic plants and its control plants
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