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Abstract

Color potato is rich in anthocyanins, which is one of the natural antioxidants. In this study, one
gene related to anthocyanin synthesis was cloned from the color potato “Black King Kong”, and
this gene encoding protein is highly homologous to transcription factor R2ZR3-MYB, and named as
StMyb-like. The whole length of this gene is 798 bp, which encodes a 265 amino acid, with a mole-
cular weight of 30.23 kD. The expression of StMyb-like gene was analyzed by semi quantitative
RT-PCR. It was found that the expression level of the gene in roots and stems was very low, but the
expression level of anthocyanin in sweet potato, potato skin, buds and leaves was relatively high.
In order to study the function of StMyb-like gene in color potato, the pART-MybRNAIi interference
vector was constructed by using DNA recombination technology, which provides a basis for fur-
ther study of the possible life activities of the gene.
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EeORERESHEE, RRAMEMIFRIEZ —. AMANEELEE “EeEN)” FRET 518
BHEERMXKREER, HHEEYHS SR ER2R3-MYBEZRE TR ERE, 4% AStMyb-like
ZF . ZEREKT798 bp, HIBN265NMEER, 7 FEN30.23 KD, i#it ¥ & BRT-PCRHTStMyb-like
EHRPRE, RAZEFRERANZFREEREK, MESHEATEFNER. EF. FAHFPREELR
B ATHRBEDRESMyb-likeZEF KT8, T DNAEAB AR MR ZEF W YRNATHE &
PART-MybRNAi, N4 A ZEFT TS5 WA MIESIIRAL T Eht.
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1. 58
DRERRB IR, KFE NEZ RS REZEY[]. HAT, B R A s

CEZRNEALRYE, SREWNEREEAEEEZWMA[2]. EEEE—MRAMIUELT, B
AIUEAENE iz, PribmEThRE, 2B ERTURLEY, EROLREDEELE,
FRRESRENMUINEEN, HIT RS EHRRE3].

TEEA R KPR BT AW RS — R AR, 7—FR TR, BRERH
TEE[4]. AR, SREMOT G RO IERGRAL =Yy 58 1, S0 B il S8 L 8] 1 3 SRk 1
#=A, 5 WD40. MYB. bHLH. WRKY. bZIP fil MADS.BOX %5, ‘Efi1ifiid DNA 734 it 45 &1
HUAEASEAZFPMHAEER, 46300 G a3 E &3 E ot b, R i
T B TN A B R ) Rk, AT AS A6 (0 & oS B R FE A [R L 2 [RI e B W [R1 #aA [5] . BHRTE&
MR T, T, a4, TR, FHEZ M5 SREVFEZ MYB 1A R HR BB 5
PR WO AC O Z PP 5 R, MY B 285 ¢ R 1 SR AR DR DR (V) 1 1 v 1 1) 2 AR PR AR S i
ORI EE 6] AT FUEE R ERAR, ARS8 E TR kT MYB KA
SERF StMyb-like, FEHETRIA A HTE RNA T8 E, A AEOSREZLOE S REEH
ML B B S

2. MRS
2.1. M55

2.1.1. EYMHE
BESRIG RN = L BRI R O SR E A “REN” , M T ai AR SRR, 3RS
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TERER SR “IRER” B RS 22 B FRAECE, VSRR, TIOR REFEE-80°C KA Ik
o

2.1.2. HAESEK

ST U6 {5 FFY 28] 167 o 1] 4 R 384K 23 1) 9 pKANNIBAL %4 (18] 246 M1 p ART 4 (e & 344 A< 5z
W= AR, AR EE S WX IEAR%(2013) [7].

PCR fiTH EasyTaq. EasyTaq Buffer. dNTPs. & FifR ¥4 N VIEG LA K T4 4R 2 TakaRa A&~
dt; DNA #AE 1 G (R 205K DNA /M BB ulGR & FE38 PCR P 4iAb il & LA KA X DNA J& 51l
BB #E AR T A F P2 i

2.2. RNA $2B1. cDNA &Rk

%% RNA 1RSI CTAB-PVP 2:[8], cDNA & J71%Z 1 RT-PCR X7 & (Promega A )
VLR LR
2.3. EENRES ST

JE Ik N FH AR R A € B R S SR R TR SR XIUE NCBI | Blast L Bh44 2 EST % e 3k
oMER K Unigene 5% EST 41, 4P SR ZE R IE @& B S 3N T MYB 135 3 K 7
B, FEBEOG S E EST $dlE, K HE £ 1) Unigene 5% EST JF#kT B, HBIREA 5 57EH ORF
PIFER T4 3RS 5% ORF AL P41, 51514 StMybF1 #1 StMybR1 (W% 1), LA cDNA
B EATH 1Y

PCR 1A % y: cDNA 4% 2 ul. 37 514(10%) 1 ul. Fi##514%7(10%) 1 ul. TakaRa {dNTP Mixture 2 pl.
Buffer (10x) 2.5 ul. TagDNA %4 0.5 pi}. ddH20 #h5F 2 4R 25 ul.

PCR [ 8 2k Mt: 94 CTASME 4 min; 94°CASE 30 s, 1B KIEE 57°C, 72°CHEfH 30 S, FEFF 30 4~; 72°C
ZEAH 10 43P, B PCR 724

PCR P2 #: 2 pMD18-T ik, #1b 2 K #F 5 E. coli DHSa, HEHUZE PCR A8l fr BH 14 B 7 FE 1%
T o

Table 1. Primer sequences used in this study
%= 1. AHRARINSIHES

GIE/ BN TIET 51 Fig
StMybF1 5-ATGACTTCACATGCCATG-3’ FER A K P
StMybR1 5-TTAATTAAGTAGATTCCATATATC-3’ DR AR e P
StMyb-zpF1 5’-CCCTCGAGGTTGTAGACTGAGGTGGCTAAAT-3’ RNAI #ff i g
StMyb-zpR1 5'-GGGGTACCCCTCCCTCATGTAACAAACTTG-3’ RNAI #45Hy 7
StMyb-fpF1 5’-CGGGATCCGTTGTAGACTGAGGTGGCTAAAT-3’ RNAI # i 2
StMyb-fpR1 5'-CCATCGATCCTCCCTCATGTAACAAACTTG-3’ RNAI # i 2
StMybgF1 5'-GTTGTAGACTGAGGTGGCTAAAT-3’ 22 5¢ / RT-PCR
StMybgF1 5’-CCAGTATATTTGCCCACCATTGC-3’ 2 5¢ / RT-PCR
StEF-10F1 5'-ATTCAAGIrATGCCTGGGTGCT-3’ 2 5¢ / RT-PCR
St EF-1aR1 5'-GTGGTGGAGTCAAI’AATGAGGAC-3’ 2 5¢ & RT-PCR
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R4 H LR StMyb-like P53, N AN F 8347 9120 1 £ P15 B %4 . d8id Blastn 24
(http://www.ncbi.nlm.nih.gov/blast), T B )22 K A] B8 Fr g T 126 R Kk LA NCBI-BlastORF #4347 3
PR HESS#Ts 72 2R http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi 2347 & (A 45 & 45 1438,

2.4. StMyb-like EF RNA Fi$# ka2

2.4.1. BRYEE RNA T35 R B8

DL DA% “H4NI” cDNA NN, 514 StMyb-zpF1 F1 StMyb-zpR1 (A4 1)¥ 1 StMyb-like 1E
] A B StMyb-zp (%1600 bp); LA 514 StMyb-fpF1 A1 StMyb-fpR1 (W4 1) 14 StMyb-like Jx [7] A Bt StMyb-fp.
PCR &k &M B2k -5 18 2.3 fizr. 1E[A ) BL StMyb-zp F i) Fi Be StMyb-fp £5738 i Bt i b vt i ik 7 2
[T FH

2.4.2. RNA T R EREREZ T E i pKANNIBAL

PL Xhol #1 Kpnl b A a4 4& pK ANNIBAL F1 StMyb-zp. A§PI4A&: StDof-z 30 ul. Xhol 0.5 ul.
Kpnl 0.5 ul. 10xBuffer 5 ul. ddH,014 ul &it 50 ul, 37°CIEEREY) 6 h. [EIEEY] S T StMyb-zp F B fI
PKANNIBAL #ifk, DL B #ifk = 3:1 2 A BCHIERAR &R StMyb-zp 14 pl. pKANNIBAL 3 ul. T4-DNA
ERENG 1wl T4-DNA ZEH:HG Buffer 2 pl, 16 #IRE S ROERE(AE 12 /M), K iEB W0 E K
FF 1 E. coli DHSa, FkHU R WU il 11 BH 8 B v B SR U R, 0% 0K iy 44 24 pKANNIBAL-Mybzp.

LA BamH | 1 Cla | f§t] pK ANNIBAL-Mybzp Jii ki fl StMyb-fp. EEUIAR R0 LR, [BUEEY) SR
StMyb-fp 7 Bifll pKANNIBAL-Mybzp JFiki, PLA Bt #ifk = 31 e hldEsA & (I ERrR), 16 fIK
FERRGER:, BER AL E KT E. coli DHSa, Bk HR 28 AR 1K) B 1 B 5 B SR U KL, K o
$ifir 44 9 pKANNIBAL-Mybzf,

2.4.3. RNA T mE B HHME

PL Notl #.fifF1] pK ANNIBAL-Mybzf iR Al pART #4k. BEVIAR: FRi#E4A 30 ul. Notl 0.5 ul.
10xBuffer 5 ul. ddH,O #MT*% 50 ul, 37°CHHIEEEY) 6 h. [HlU pKANNIBAL-Mybzf 5 K 5B 1] 5 BRI
2) 4.3 kb I B(BLF B 3IF. RNA T X BELL R 2T, [RIN I pART #AR SRl vl =9, H [ )
4.3 kb 17 Bt pART Bk TRz, W8~ Wi AL 2 K AT B E. coli DHSa,  HEHZE By DI I 1) BH 14
oy BESEEUTURL, R SURL A 44 N pART-MybRNAI .
3. BBRE S
3.1. StMyb-like B/ RT-PCR # #5451

PRECE BB E M 7 RNA, &R 53515 cDNA Bifk, Ll StMybF1 1 StMybR1 (W5 1) 593 AT
RT-PCR ¥, K15 HIMERE2K T ZEEE 2K 798 bp, 4ulid/> 265 MR, /T8N 30.23 kD,
HRZEH 0N 6.95. SFELTN, ZT AT S EHRA HTH DNA g5 85088, A MYB 243
Aed, - ADDIRERALT 17 £ 73 MR, B AU T 58 74 £ 124 NEIEERR, 125 gD 1) &
HR S G5 R2R3-MYB Fsk N = FE [FRYE, DRtz B R 4w 44 4 StMyb-like, %] 1.
3.2. StMyb-like BEFE R FTIERN 534

FIH € & RT-PCR 7347 StMyb-like J:RH AR IERI, S5 TR, StMyb-like J: K ETE (5 FH & &
RAIRFIZ p RIA R AR AR, MEZAHL, EEE . FEW. S EFLaF A b RIAEAT
e, w2,
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Figure 1. Amplification of StMyb-like gene by RT-PCR. Lane
M: DNA Maker of DL2000 (from top to bottom respectively 2000,
1000, 750, 500, 250, 100 bp); Lane 1 - 5: gene amplification prod-
ucts

[& 1. StMyb-like Z[& RT-PCR # 1. jki& M: DL2000 AY
Maker (M _EZIT~43 57 2000, 1000, 750, 500, 250, 100 bp);
Jkig 1~5: EE G~

StEF-1a

1 2 3 4 5 6

Figure 2. Expression analysis of StMyb-like in different tissues.
1: tuber skin; 2: flesh; 3: bud; 4: leaves; 5: roots; 6: stems

[& 2. StMyb-like EEEARRIALNFTRIESHT. 1: BE; 2:
ZERH; 3: 3F; 4: R 5: 1R 60 =

3.3. RNA 58 A SEEYIEE

3.3.1. RNA Fi$ha#iiF pK ANNIBAL-Mybzf B# 3 SEgHI L% iE

P Xhol #1 Kpnl B StMyb-like J R4 5 3 43 1 7] Jy Bt StMyb-zp,  [R1i i % 42 22 LUAH [ (X hol
A Kpnl)EE D1 (1) pKANNIBAL Ak, 3743 pkK ANNIBAL-Mybzp. X} pK ANNIBAL-Mybzp Jii¥ii DNA i
17 Xhol HEFY) LK Xhol F1 Kpnl MUEGYIEHIE, XUEFTIZRAZ) 600 bp B H KB, Wikl 3(a), BEAIM &
EHi.

FLL BamH | A1 Cla | BT StMyb-like 5 PRI 4s 5 (B 23 1 5] v B StMyb-fp, [ 5 52 42 DAAH [F] g i
It pK ANNIBAL-Mybzp ks A, 3575 pKANNIBAL-Mybzf. %} pK ANNIBAL-Mybzf fi ki DNA #
17 BamH | $1f§ 1] LL A BamH | F1 Cla | XUEGYISAIE, WEETI3KA3 2 600 bp (1) H A B, il 3(b), 68
RNA T3 A i) #8448 pK ANNIBAL-Mybzf 14 2 1F#f .

3.3.2. RNA Fi$#itk pART-MybRNAI H493& 55158 E
LA Notl FEFTIFA pART #8044, [FI FLEFT] pKANNIBAL-Mybzf 3R 151140 4.3 Kb FIKF B, Wil 4(a),
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Figure 3. Validation of RNAI intermediate vector by enzyme digestion. (a):
single and double enzyme digestion of pKANNIBAL-Mybzp plasmids; (b):
single and double enzyme digestion of pKANNIBAL-Mybzf plasmids. Lane
1 - 3: single enzyme digestion; lane 4 - 6: double enzyme digestion; lane M: 1
kb DL (from top to bottom are respectively 10, 8, 6, 5, 4, 3, 2, 1 kb)

[ 3. RNA Fi5 g A BIBSYILEIE - (a): pKANNIBAL-Mybzp BRRIA) £
EEt)FINESIIGIE; (b): pKANNIBAL-Mybzf JRHif) B ) F1WES )1
JE. K& 1~-3: BEgY); B 4~6: WEEY); BB M: 1kb DL (M LERIT
507 10,8,6,5,4,3,2, L kb)

43kp >

(b)

Figure 4. Verification of RNA interference vector by enzyme digestion. (a):
single enzyme digestion of pKANNIBAL-Mybzf by Notl; (b): single enzyme
digestion of RNA interference vectorpART-MybRNAI by Notl. Lane 1 - 3:
single enzyme digestion by Notl. Lane M: 15 kb DL (from top to bottom are
respectively 15, 10, 8, 5, 4, 2.5, 1.5, 1, 0.5, 0.2 kb)

4. RNA TS8R aEEEII8E. (a): Notl #f§t] pK ANNIBAL-Mybzf
FRHL; (b): Notl BEEIESIE RNA F358i1k pART-MybRNAI . i 1~3:
Notl BEgH]=H); K8 M: 15 kb DL (M _EBIT4 317 15, 10, 8, 5, 4, 2.5,
1.5,1,0.5,0.2 kb)

FHIEH S pART % pKANNIBAL-Mybzf Fikifk, 3515 pART-MybRNAi. %I pART-MybRNAI /iifi DNA
HEAT Notl BLEGUIRI, REZRISZT 4.3 kb H M B, Wil 4(b), #iH] RNA F##E pART-MybRNAI
P TE R
4. Vig

BEE HATW B A DR ER AR AN EBIEEIINRIZ D INGE, BaSRERARTEMA K
R I DRURD % S DR AR AR i T, EH B8 AR C0 AR 6 i A5 rh R DGk (R AN A S TR 1) R 6 B AP R
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(9], o, BESEIR 7 nld@ sk sl A A 5 45 R 5 TR 31 rp A 1 B A R A P = FH e 4
&, (R AT Y G R E T 2N EFERIE, A ZUS 36 G = B AEY & g 1£[4] [10]. Jung 4%
LR EAE AT TR an2 i N8 DR AR R, SRR RR . F R BRI FAR A
IR Ea11]. Li N4 R gk 7 —0 WD40 KRR 5 A7 StAN11, StAN11 &R iR
AR LRI P ZE P BT S B RIRIG N, B0 IR 5 A5 L [12].

AR P FE T R o B P 5 VR IR R (T 44 2 < SR B T e o0 28 e B 1 3 — A Myb # [H 7
FIEgmASIER, 4K 798 bp, W E TR CDS 74, HAZMTH15 Gen Bank #f ' R2R3 b %=
e SR VO R DR B U, W 44 StMyb-like JE ] o 0% B 1 36 i B k47 2K 5E B RT-PCT 20 K30,
EEROH AL P ERRNEREEWH RS TRAE S EMRZ WAL, U ZER KRB SREH A K
FAAE— 8 HIRIEE, A BRI N L 75 2 — DA 5T

SERPUER R E AR E it P WA — AR, RERKREREN—MEZEN TR T
SR HIERYTER, HREAZ RNAT SRR 5 FAEY A s H o, B, FIASENS TERFIE
TUBRAN VR IR, 2 H HT R T3 R S R R TR G 2057 [13]. AR TR T S AN & TEEF
F K] StMyb-like 2K RNA T8k, ST — 35 B 8% 4 A0 R0 L R ) B8 (3 B S 6t 17 WF e At

EL£mAB
5 ] DAGURI 952 AR, 81 2 44 L P SE RO 9 1850 F (2014FDO18) 172 51

S E 3wk

[11 Z0r, F@u. el DR R sk 5 8% 0] B EHE, 2017(3): 11-12.

[21 #EEFE. ZFEHEREDEIRE AT HTI]. R ARL AR, 2004, 17(34T1): 384-387.
[B] 2%, QIR fLEFEYEIREMAT TR R MHE 757k, 2017 (10): 1785-1790.
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2012.

[71 XNEZ, ikFE, £E3E, 24F, £&T. Filhs GhDGATL 2R T8 A/ @ 5L R[], o BRIl K 2R,
2013, 18(5): 1-8.

[8] Zhang, X., Zhen, J.B., Li, Z.H., Kang, D.M., Yang, Y.M., Kong, J. and Hua, J.P. (2011) Expression Profile of Early

Responsive Genes under Salt Stress in Upland Cotton (Gossypium hirsutum L.). Plant Molelular Biology Report, 29,
626-637. https://doi.org/10.1007/s11105-010-0269-y

[0 H4kFE, R, WER. RO DR E HEN-3-0O-% G MR LR B K (BGT) A5 B A FRIE T [3]. 70 T4
YE Fh, 2015, 13(5): 1017-1026.

[10] sk¥i/k, FEEF, BHER. BOSRBELOTEYSBAHICER W TERD]. hES%RE, 2012, 26(3):
177-180.

[11] Jung, C.S., Griffiths, H.M. and De Jong, D.M. (2009) The Potato Developer (D) Locus Encodes an R2R3 MYB Tran-
scription Factor Thatregulates Expression of Multiple Anthocyanin Structural Genes Intuber Skin. Theoretical & Ap-
plied Genetics, 120, 45-57. https://doi.org/10.1007/s00122-009-1158-3

[12] Li, W., Wang, B., Wang, M., Chen, M., Yin, J.M., Kaleri, G.M., Zhang, R.J., Zuo, T.N., You, X. and Yang, Q. (2014)
Cloning and Characterization of a Potato StAN11 Gene Involved in Anthocyanin Biosynthesis Regulation. Journal of
Integrative Plant Biology, 56, 364-372. https://doi.org/10.1111/jipb.12136

[13] Smith, N.A,, Singh, S.P., Wang, M.B.,Stoutjesdijk, P.A., Green, A.G. and Waterhouse, P.M. (2000) Total Silencing by
Intron-Spliced Hairpin RNAs. Nature, 407, 319-320. https://doi.org/10.1038/35036500

DOI: 10.12677/br.2018.72015 119 JERZIEERTI


https://doi.org/10.12677/br.2018.72015
https://doi.org/10.1016/j.tplants.2004.12.011
https://doi.org/10.1007/s11105-010-0269-y
https://doi.org/10.1007/s00122-009-1158-3
https://doi.org/10.1111/jipb.12136
https://doi.org/10.1038/35036500

| %
Hans XM
KPR ZR IR 3
1. ¥ T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
NRLGIRMELESE: [ISSN], HAIAT) ISSN: 2168-5665, B 1] £ if)

2. FTFFENME T http://cnki.net/
LEM R BRSCRR AL E” HEN, BN SCEARE, B A

PefgiE S http://www.hanspub.org/Submission.aspx

WIFIHEAE : br@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:br@hanspub.org

	Cloning and Expression Analysis of StMyb-like Gene of Color Potato and Construction of Interference Vector
	Abstract
	Keywords
	彩色马铃薯StMyb-like基因克隆表达分析与干涉载体构建
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 材料与试剂
	2.1.1. 植物材料
	2.1.2. 载体与菌株

	2.2. RNA提取、cDNA合成
	2.3. 基因的克隆与分析
	2.4. StMyb-like基因RNA干涉载体构建
	2.4.1. 目的基因RNA干涉片段的扩增
	2.4.2. RNA干涉片段连接至中间载体pKANNIBAL
	2.4.3. RNA干涉最终载体的构建


	3. 结果与分析
	3.1. StMyb-like基因的RT-PCR扩增与分析
	3.2. StMyb-like基因的表达模式分析
	3.3. RNA干涉载体的构建与酶切验证
	3.3.1. RNA干涉中间载体pKANNIBAL-Mybzf的构建与酶切验证
	3.3.2. RNA干涉载体pART-MybRNAi的构建与酶切验证


	4. 讨论
	基金项目
	参考文献

