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Abstract: Sweetpotato (I[pomoea batatas) is a highly valued root crop used for food, feed and industrial raw
material. Compared with ordinary sweetpotato, purple-fleshed sweetpotato storage roots are abundant in
anthocyanins, which has become a hot crop in functional food development. In our previous study, through
the combined analysis of small RNA, degradation group, transcriptomic sequencing and targeted metabo-
lome of sweetpotato root storage roots with different flesh colors, we discovered that Ib-miRNA2111 and
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B EFRHEREES(31900450).  LLpH ARl EBE B FEAEET S RI(YGC2019FZ4), Hhoke 5] bt 7 RS Kk & 9 4100 H (YDZX-
20201400001019) =21 51 it 5 2 R BHE N A B SR I H (2021RC-2-21) [H 540 E & 52 & 35 & 5 51 8 5 H (G2022004007L
F1G2023004003L) 11 P44 [6] [ B 24 A G2 RHIF 28 B350 H (2022-094) A1 T 28 A A0F 2 Rk 47358(202102025)
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its candidate target gene (IbKFB) may be involved in regulating anthocyanin biosynthesis. In order to fur-
ther explore the function and regulatory mechanism of IbKFB in anthocyanin biosynthesis of sweetpotato,
we cloned the IbKFB gene and constructed the yeast decoy vector pGBKT7-IbKFB. Using yeast two-hybrid-
ization (Y2H), we screened 21 candidate proteins from sweetpotato cDNA library that interacted with IbK-
FB. By functional annotation and analysis of these proteins, we identified five candidate proteins: IbPAL,
IbSAURS0, IbERF, IbWDR11 and IbGAPCp1. Further validation of the interaction between IbKFB and candi-
date proteins was confirmed through Y2H reversion assay and bimolecular fluorescence complementation
(BiFC) analysis. This study improves our understanding of the molecular regulatory network of anthocyan-
in biosynthesis in sweetpotato, as well as the regulation mechanism of anthocyanin metabolism in under-
ground plant organs. Furthermore, it provides a molecular theoretical basis and gene resources for the de-

velopment of new sweetpotato varieties with enhanced anthocyanin content.
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WL E2 175 H B R 2 28 A TR PR A 1 7 i b ) AR AT
Bt

H BH A ) B8 (pGBK T7-53+pGADT7-T). [ %
%o (pGBK T7-Lam+pGADT7-T) LA K2 24N 175 1H 4k 1k
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311 0 C R T BV Ak AR B
1.2.5 BEMEMHRELEE. MFEINTRINEES 2

P HC T RE X 4 o 4 5 B Jo R 5 % 44 %2 DHSa

&1 FRASIMFSAMAE

Table 1 Primer sequences and purposes
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Fig. T Construction of pGBKT7-IbKFB vector and PCR identification of positive bait strains

A: IPKFB B %) K ¥; B: IbKFB_Ndel _F#=1bKFB_BamHI_R# 5| #4937 3% =4, 1: pPGBKT7AE44 #9 PCR K £, 2: pGB-
KT7-IbKFBA£#R #9PCR K #X; C: T74=3' BDA 31 #8495 35 =4, 1: pGBKT74£48 49 PCR A £, 2: pGBKT7-IbKFBA£#% #9PCR
J ¥ D: pGBKT7-IbKFB & 8 # 4k ¢ B 4 309k, 1: pGBKT7 % #4K, 2: pGBKT7-IbKFB & 28 # 4k B4y, 3: IDKFB#PCR K
B, M: DL2000; E: Fe 548 B #Re9PCRAA T, 1: PCRAH K A4, 2: pBGKT7-IbKFB /it 45 A A4 69 PCR K H&, 3~6: 40 /=
#FHAF A ARY2H (pBGKT7-IbKFB) 4 4244 49 PCR A £, M: DL2000,

DDO/X

E2 FEEBAF MR B HIERT
Fig. 2 Toxicity test and self activation detection of pBGKT7-bait vectors vectors
A: pPBGKT7-IbKFBi%45 & #& #2pBGKT7 = H Ak i ¥k Y2HGold £ SD/-TrpB# 3% F fL 38 L ik A 6y A& KB 0L, Br Tt B8

Jie. PR B4 4=(pGBKT7-IbKFB+pGADT7)JR #i o 7 3 4440 B2 4 B 4K Y 2HGold & £ DDO/X A= TDO/X B £ 3% Fr A 32
oA KRB,

WEFYE S BE(KI3-B). Ay 1t PIRIERATE SO, Wit IR SR BEATY K, R )5 S EE A 5
¥ BTk 00 5w B T HEAT IR A0, R AL 3RAG21  MITTRI3  ADSS e 46 0 AR/, rkas R, 21

AN EAE S A B L (K3-0). R BH P 5 B K /N750~2 000 bp (E4). 1 B v
2.4 BEEEBRIREMS T JFRLIE 28w, I X 3R A5 F TbKFB oA &

S TR BEXUZ% B T B R 5 8 ADHSa K 2k D5 PP S35 4T NCBIEL XS AN Zh BEVERE, A L IX 2k
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TDO/X

QDO/X

E3 ERE&THA). MIPEMLERB)FEXERLERC)
Fig. 3 Yeast zygote cells (A), the preliminary re-screening result (B) and the re-screening result (C)

M 1

2 3 4 5 6 7 8 910 111213 141516 17 18 19 20 21

[El4 B2EFPRMERKIPCREE
Fig. 4 PCR identification of positive plasmids
M: DL2000, 1~21: B4 Fa 4 i AR 69 PCR A .

HfEEAEAWRS S ZAEY IR, O
BHREKKERE. BRI, EARZ R s,
CE RV A S BT R R DR RE S G
FARRICHR, HE— e 75 ReiREie T RAE
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A IbERFEAT I BEXU 2% 22 [ 36 5 iiE . 25 R an &5

Fii7n: #4405 1Y 2HGold % =) 41 g /E DDO # fie
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FiFE1 00045 5 e A2, R B IbERFIX A ik £ 1
TERERE R 50 B S5 1bKFB H A
2.6 B{EEBAMBIFCIEIE

K F A A5 BiIFC 2 A 33— 20 7 i IbDKFB A
IbERF1) HAE X & . 4IbERF/F 41 5BiFCE AR &
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Table 2 Functional annotation of 5 candidate proteins related to the regulation of anthocyanin

ESEA GRS hREER

IbSAURS50 XP_019193343.1 SAUREHZ 5Ca ' 55 5EKEN FHESHTRRE, Ak
RS YA KFEE R K

IbERF XP 031128475.1 B 0 OB T R I GCCEAN BAE L, A& AT 205 T b
WM. EWEAE R R R = EA

IbPAL XP 031119107.1 FE AR R OB, M4 L- RPN R IR A B TR P e B 2 1Y
ZMTIRT IR — L A6 R A U A A

IbGAPCpl XP 031115088.1 2 5 WE AR AN IR SRR B AR 1) 3 SE s I SO IE 5 21
FHLR K IHATEY) . YRS &

IbWDR11 XP_019189607.1 A2 WDA0FI 1IN TPREE #4358, WD40ZE [958 5MYBFIbHLH &

FEAE, AWMBIRE A3 R LT 3R 0015

AD+BD 1:1
pGBKT7-Lam+pGADT7-T k.4

pGBKT7-53+pGADT7-T [ J
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pGBKT7-IbKFB+pGADT7-T [ |

1:10 1:1001:1 000 1:1 1:10 1:100 1:1 000

DDO QDO/X

[E5 BERFWFIZLUE
Fig. 5 Validation of yeast two-hybrid system
Y2HGold (pGBKT7-53+pGADT7-T): 8142t #& | Y2HGold (pGBKT7-Lam+pGADT7-T): I 4 2} 8, Y2HGold (pGAD-
T7-IbERF+pGBKT7-IbKFB): pGADT7-IbERF 5 pGBKT7-IbKFB /it i 4 [F] 4644, 2 Y2HGold# & &% A& 49 A& K& L Y2H-
Gold (pGBKT7-IbKFB+pGADT7-T): pGBKT7-IbKFB 5 pGADT7-T/f #i 3k Fl 4540 2| Y2HGold® & &% A F o9 A KR, 4

ST R

ARAT E H A, B AR Bl ) 56 0E R B A
I (E6-A) o B BIFCZS 44 540 f R Dy 1Y) 22 2H %8
Ay B NAATF GV 1017, SR J 4 200 1 v 54
MURS), VESHH SR AN ZO0E 5. g R,
%o} 18 ZH (nYFP/cYFP. IbKFB-nYFP/cYFP) ) ¥ i
M) 5655, LI 4 (IbKFB-nYFP/IbERF-cYFP)
LGRS, 1 B IbKFBAMIIbERF A7/ AH H.AE H
(El6-B).

3 i
KFB & [ 1F 8 —Fh i #2 8 7 e g il g 2

R -26S TR g R A R S R RO B AR 1 IR
FA B A SR R 15 40 O v B (Hassan%62015) . 7E7K
a9t &I, OsFBK1 (Orza sativa F-box Kelch 1)
55 B I R A AGE i I (OsCCRI4) AR ELAE JH, I
25 i) 48 245 11 R AL AR & & B (Borah fllKhurana
2018). A FT R I FE I+ AtKFBIE i 5 8 N &2 iR
it M (APAL) A LA FI I 45 AN iz A
B fi, G 5 2R TR R I A ) A B (Zhang 552013)
AL, FERE P T 4% B A ST 7T K L, T2 SmK-
FBSTEM RIS EH m, I HixE Az #2ok
I i % D B T iR 2 I (SmPALL) 3 17 1 4 2 7 2
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igt field
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Fig. 6 BiFC detection of IbKFB and IbERF proteins

A: BiFC & %0 # 4k B ) 36 4E, 1: IbDKFB-nYFP /% 5, 2: BamHI#= Sall S B4 47 IbKFB-nYFP & 4, 3: IDKFBA B A F%, 4:
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N T T H ZIbKFB A S HAR AL T & A
W ALE], AR B B REXUA A BR i iE 3 T
HEIKFBR HAEE . &L 7 pGBKT7-Ib-
KFBEEREF H A, A I A BA #HF 3
T 1 A8 i % B mating 1R 56 07 6 21N 5
IbKFBAH B AFH L & E, o K ILX L HAEE
A5 TAKRMN. M. HEEmcE
UV A R 72 F A B 5 23 AR AR Y DL R A
VB A SR SRR, R SR IR R A SR
FA AR A (IbSAURS0. IbERF. IbGAPCpl.
IbPALFIIbWDRI1). A4 T 56 4F SE56 ) o] 5%, i3k
— 35 ) F I BE XU 22 0] % 52 36 56 0F 7 L IbERF
HIbKFBFIAH L R, HAI B T2 6 AN L5
B —KIAE T HEEXRR. W RIL LI N
TERFEEMAEKKE . WSPHafERE 5N
BRIy AR B A, LR IR, ERF
2 53 DR AR RS A U AR AR = 0 B T B kS
T RETIZ K (Feng82020; 1 5%552020), 3=
REAZ LI E R IERFEL 5CMYC2 H/E & 5
TR A B M| o A B IS RN B R SRAR U A K
(11845 (Paul52017). 783 R R ILERF 4 5% A
TRENS 5 B N Z AR A A B o O B g 2
{11k (Charles%52015), J H il fEALUAISE R oy

¥R DLERF A AT LLA 216 5 R A R (R 3 45
2019; Yao%52017).

ML T S IbKFBAI EAE A& A, K
IbSAURS50. IbERF. IbGAPCpl F1IbPAL %y IbKFB
MEAEEA, FFHTREAE R P IEERM
WA . FEARRIBT T, 38 77 2@z RS
56 56 UF IbKF B A2 75 3 o) 72 25 1 [ i ax ok 32k B A
RARMRBET ROEDE K. A FTYILER
Ji T IbKFBYE H B 6 H &= & M thae, AT
5 7R IDKFB 4% 55 (0 1 3 & AR 5 & 10 4 1%
W28 FE LS, AT RS EHZEH SR
B TR HT AT T
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