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Effects of interfering transcription factor StMYB90-like on anthocyanin

synthesis in colored potato

PAN Yang', WANG Lichun', FU Xuepeng’, TIAN Guokui', WANG Haiyan', LI Fengyun', PANG Z¢',
LI Mingxue'

(1. Keshan Branch of Heilongjiang Academy of Agricultural Sciences/Heilongjiang Province Potato Germplasm Resources and Genetic
Improvement Engineering Technology Research Center/Key Laboratory of Potato Biology and Genetics Breeding, Ministry of Agricul-
ture and Rural Affairs, Qigihar 161006, Heilongjiang, China; 2. College of Life Science and Agroforestry, Qigihar University, Qigihar
161006, Heilongjiang, China)

Abstract: To clarify the regulatory mechanism of the transcription factor StMYB90-like in anthocyanin synthesis and
metabolism, this study used the colored potato Heijingang as the material. Based on the previously identified
StMYB90-like gene through bioinformatics screening, an interference vector was further constructed and genetically trans-
formed. Through fluorescence quantitative analysis, anthocyanin content determination, and performance observation of
transgenic plants, it was found that interference with StMYB90-like expression significantly reduced their transcription
levels. At the same time, the anthocyanin content in leaves decreased by 47.94%, the color of tubers became lighter, and
the anthocyanin content in tubers decreased by 9.79%. The above results indicate that the gene StMYB90-like positively
regulates anthocyanin synthesis in colored potatoes, likely by upregulating the expression of structural genes involved in
anthocyanin biosynthesis, thereby modulating the synthesis and accumulation of anthocyanins in potato tissues.

Key words: Colored potato; Anthocyanin; Genetic transformation; Transcription factor; StMYB90-like
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R T 2024 4F 3—10 H 7F 50 11 56 Ik Hb 3t
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T > B BB e VAR AR B v 1L 23 B B 44 B Mt
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1.2 7%
1.2.1 RNA Fi#¥e 5 7|89 %16 1E StMYB90-like
F:[K ORF X Wk 3 ANX B, &1t 3 X514, %) St-
MYB90-like % Al RNA + L ¥E /5 %1 i 47 PCR 4°
W St FAmER 1 s,

B3 AN 50 uL A& R HFEIE DU R A S R 1
% 8347 4 18 2 8 - Biorun Pfu PCR Mix 25 plL, 1E
KRG8 2 ul, #ME ddH,0 % 50 pL. N 61
N:94 °C,5 min; 94 °C,30 5,30 MG ;50 °C,45 s,
30 MEFR ;72 °C, 12 5,30 MEHR ;72 °C, 10 min;
16 °C,30 min. F 1.5%E¢ iR HE SR H K, 5 V- em

x1 S|¥F7
Table 1 Primer sequence
2y i il
Name Sequence
tgtF (+) cagtGGTCTCacaacaggaattaatactagtactattgctcctcaaccac

tgtF () cgatGGTCTCacaggtccagtatatttgcccaccattgeatatcg

loop(+) cgatGGTCTCacctgcaggtctagtttttctcctteattttc

loop(—) cgatGGTCTCageccgggctetgtaactatcate

tgtR(+) cagtGGTCTCagggctccagtatatttgcecaccattgeatatcg
tgtR(-) cagtGGTCTCatacaaggaattaatactagtactattgctcctcaaccac

L& 20 min, {58 B #E S A% 9 #T 3 48 (Thermo Fish-
er) BEAT 2547 43 HT o
122 FHRBEAAGMERLE T K tgtF (204 bp) .
loop (200 bp) tgtR (204 bp) [ HLIK F BLAE L AMT T
DI R, TR — AN & v ] DNA B [R5
2 (Axygen) AT R RIC . A EARFR 30 ul #I7K
FE i a1 DNA, B ¥) 8510 8 rDNAtS . 37
# pBWA (V) KS-ccDB Jii #i 5 [5] 4+ Bt rDNAUtIt3
Iy AT BSOS, #% LA R FE Y 37 °CHY) 1 h: 10
Buffer 2 uL,Bsal 1 uL, itk 4 uL, Al ddH,O % 20 pL.
4 AR B U1 AN [l W B U0 )6 O — i
Fi PCR 2liAb il & CH 2 AYD glifk, 4tk = kric
N P-rDNAt, T F— P BIES M. 3% LR 2
F¥ 20 °CJ< B 1 h: 10xBuffer 1 uL, T4-ligase 1 pL,
P-rDNAUtIt3 2.5 pL, Jill ddH,O £ 20 pL. K 5~10 pL
R PR R AT B B2 S B AR Kan Bu i
I, 37 °CH5 7% 12 h, #EATH PE PCR $5E . $KHL 10
ANTEBEF 34T 1.5 mL EP 453 A1 PCR £5E , 5

Yrstit gk 2 fos.
*2 519F%
Table 2 Primer sequence
B Gl
Name Sequence
35S-seq TTCATTTGGAGAGAACACGGGGGAC

NOSseq-R CAAGACCGGCAACAGGATTCAATC

HZ 10 /> 25 uL PCR X B & % : Biorun Magic
PCR Mix 12.5 pL, = FH#E5I 908 1 ul, 4R 1 uL,
bi ddH,O % 25 L, #% LR R P HEAT [ M : 94 °C,
5 min; 94 °C, 30 s,30 MEH ;50 °C, 45 5,30 M
¥:72°C, 125,30 MiE# ;72 °C, 10 min; 16 °C,
30 mino HY 1~3 /N PHE 57 0T B IR B VR AT 00
XTI O P R P BRUJSOREL , 5K i 44 9 pBWA
(V)KS-StMYB90-like.

123 #ARMKAZNKE BHEHAZLK pBWAY)
KS-StMYB90-like #1k & GV3101 LAT# T )5
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= (1) ff F 3 & MolPure® Plant RNA Kit 8 4
RNA 2B 7 & 52 B 2 2 1 7 RNA, 7§ H No-
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sis SuperMix (gDNA Purge) & 71 &K RNA Jx % 5%
&% cDNA.

(2) gPCR Jx N4k % : 2x SYBR qPCR Master
Mix 10pL, b RS54 (10 pmol-L'") % 0.4 uL,
FER 1 L, ROXIT 0.4 uL, Bl ddH.O % 20 pL, #%
PLR 2 7 #E 4T R B : 95 °C 5 1 min; 95 °C, 20 s,
60 °C,45 5,40 MG ;95 °C, 15 5360 °C,60 5,95 °C,
0.05°C-s"s

ISR 3 Fis .

x£3 5¥F75
Table 3 Primer sequence
B FF 4
Name Sequence
MYB90-like Forwerd Primer TGCTCCTCAACCACAAGAAG
MYB90-like Reverse Primer TGGCTTGCCCACACTTAAT

1.2.5 A F4=40  HA o6 E AR
LML E R G EY, BT uGn 5 5 A
FRERHAR A A .
1.3 #HIELE

W 56 B 420 4 H GraphPad Prism 5 43 #7 Ab #,
F P58 bn e 22 0

2 RS0

2.1 FHE AR

WK B StMYBIO0-like 3 K| 1 T Pt 8% 44 S kit
HATEE ), i 1 Frow, Bk &g, HS H
()3 DR B B AR 7 B K /N — B0, WP i e T3
R . 2T G, Briles iy oS B R
F BT AIVIG S, U R T 484 pBWA
(V)KS-StMYB90-like , £5 H4 L B 2 I 7rs
22 HEREEHKREE

W A8 A Rk Ih 1 F 3k pBWA (V) KS- St-
MYBO90-like #1L % GV3101 RAF 5, /4 PCR &l
RIBPUESER KAN, K/NA 600 bp 2247, 41l 3 Ais,
R g SBIRBATE . T AR SR P B S
WIl, PCR A Bk 3k BH P 4B ik, a0 B 4 FTow , A A
PR35 9 B
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¥ : M. Marker; Jki# 1. BH) 267 o
Note: M. Marker; Lane 1. Enzyme-digested bands.
1 StMYB90-like £ £ A BE ] B ik ]
Fig. 1 StMYB90-like gene interference vector enzyme
digestion electrophoresis chart
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Fig. 2 Schematic diagram of the interference vector
pBWA (V) KS-StMYB90-like
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HEL Wi 7. BT R G KO .
Note: M. Marker; Lanes 1-5. PCR identification bands (Partial) ;

Lane 6. Positive control; Lane 7. Negative control (Water).

3 HAERNEXRITERNER
Fig. 3 The results of Agrobacterium tumefaciens detection
of the vector plasmid
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1# 3~10. PCR %55 46715 G40
Note: M. Marker; Lane 1. Positive control; Lane 2. Negative con-

trol(Water); Lane 3-10. PCR identification bands (Partial).

4 BFFRNECDREREERNER
Fig. 4 The results of the detection of the vector plasmid
transformed potato regenerated seedlings
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5 StMYB90-like Z=E B FRILE
Fig. 5 Relative expression level of StMYB90-like gene
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Fig. 6 Anthocyanin content in potato after interference of StMYB90-like gene
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