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Influence of Main-branch-girdling on Berry Coloring and Expression of
Some Related Genes in “‘Fujiminori’ Grapevine
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Abstract: Trunks of grapevine ‘Fujiminori’ were girdled for investigation of the influence of girdling
on berry coloration and the expression of three important genes which is related to anthocyanin synthesis.
The results showed that trunk-girdling could improve the mass fraction of soluble solids in flesh, obviously
improve berry coloration, increase the contents of anthocyanin. Girdling treatment could decrease L* and
b" values much, and increase the @ and CIRG value. In addition, trunk-girdling obviously regulated the
expression of UFGT, MYBAL and MYBAZ2. The results demonstrated that the expression of MYBA1 and
MYBA2 was induced after the first 2 weeks (63 days after flowering) of girdling and the relative
expression reached the highest value. Interestingly, the expression of UFGT and the anthocyanin
accumulation of fruit peel in a highly similar pattern, and the girdling treatment causes the UFGT gene

expression a week in advance.
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FEFTT, A RSAH MBI ] i 2 R, JCHRAIRIAE, BAGRZERD, NH BUR S
OARKMEI 525t 5, 2009). A b w4 R 9 E AR, Sem g st i, BIEZ N
Jinsi i L ()87 B IR AAE  E AR A R TR 55 7 TR T 25 1R H e 2SR B,
HHIAFBARA DT LU TR RIBAS A, (e e AR, iy HLAESGE R Se b it (e RIGH G
J7 AT W A ROR . AEBRR B EABATRIE, PR RIGURECRE IR A E T R (XIE A,
2009).

ASHIFT T LARRERS A 2 b albd s A R S €0 B R OURE Y P9 i % ERGEEATER R, BFSURA R RSk
KR IR R AR AT R B R B R, DAL IA SR AR BN A 4 R AL (0 3R B &l e
HHOCHERERE A UFGT MIPNE 2L MYB Heok A7 IR0, O T AR (e 2 4 4 5 (R LB LK B Ay
bR AR N FH 4817 i R R AR K HfE

1R

11 RIEMR 54

TRIG T 2011 SFEFE WL AA T T Ve A 2 1 Ml B VR A TR U7 26 14 R O P8 1B 4T o SR el 5 38 7K T
BUF, WRIRO KRB 3 E R RS A, CPIEEAN X8, RERREE 12 ~ 14 BEIL

REA RO E 9 MRS AIEAR— SRR, RS — 1 B & 3 W 1 ANES, 3K
S eI, AR A BE A B AT [T BY 2 R e, AR SLE AR AR R 40 AN AR,

WRAEFT 2011 4F 5 H 18 H (e 7 8D M4 4 i iiAT o BRI B ASHH B R 3 — 3
B, —ANBHTIRR, FRHOEELAN 5 mm, FEARFEARGG LA, 55— AL EAE N
W GEBEE 4%, 2003; #73%F 4%, 2010).

12 BMEFHE

PTG 7 dORFE 1K, RIRSEE (IS 13 D, JUREE 6 IR

USRI 2 pi b € ELR R 0 T AN RS AR D s BIYIRRHE (Liu et al., 2006)

FER AR AL B BATACRIER) 3 ~ 4 MR By, 3 NERALRA NS RS, &
I 30 A, K& IS s, I - 70 CURFIH &M .

13 RIERE. AIAKERYFEFENE

B pTEAE A e, Al vERDE - B i (PR-101, Atago, HAD llZE .

H} MiniScan XE PLUS %% 11 (Hunter Associates Laboratory Inc, USA) il 2 &4~ RS2 78 (H
SE) AEXRRI IR (R Horh USRIt s, BUEEE N1, 100], LK, FoRRimseE
Mo, RZBAG. a's bRy, BUEIEEAL - 60, 60].

FIF & 1 b E ] LATH 5 AR (Chroma, C) FIfA A4 Chue angle, h*). C = [a?+b™]
1/2, h®=arctangent b"/a’. 420 (472 B SZ i 530 (Color Index of Red Grape, CIRG), CIRG =

(180 -h°) / (L"+C).

SR FH A1t A 28 S SE BT 00 7 2R VR R SE AN 6 CIRG <2 M 3i4k, 2<CIRG<4 4
M4, 4<CIRG<5 N4, 5<CIRG <6 NI, CIRG>6 M# ™ (Fernandez-lopez et al., 1998).
K CIRG 5467 H D BOES] T 0.835 (LA (Carreno etal., 1996), Ll CIRG w] LATH]
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P AETT T R BUCE B FRE AR, 2009).

TE 5 ISR B I o R A6 B AR A0 AT o A B J, FREC 1 g, A S mL 1
AT 0.01%3E — W, &4 CFBDERIE 24 he ZJ5AE4°CF, 12000 r - min™ #.0 20 min.
163 TR BRI & K pH 28 Z K% (Hulya, 2007), 1 mL [ 32 500 2 mL pH {84
1.0 F1 4.5 P22 P, TRATHHE 10 min J5, W& 520 nm Al 700 nm R (R G1E

1.4 B RNA RYIZELS cDNA &R KN EE PCR o4f

TR 25 R K7 s RNA 32 HCR A CTAB v (5K 4%, 20100, H DNase I il (RNase free)
AR5 de, mRNA B2tk H Promega /A 7] 4277 ] PloyATtract mRNA Isolation System Vi
FIEREAT . cDNA A J8LL mRNA AR, 514 PO1 [ & i cDNA 55 1 4548, 514 P02 SE{H i
T BAINEAE T 42 CHE 1 h, 75 CHRE 10 min, UK AR 2 min J&5, - 70 CHRAFAH (ot
2, 2010),

. H] Bio-Rad iCycler i Q S € it PCR X, {fi[H] SYBRGreen I (Toyobo) i, LAHi%AN[F] A&
IR R B cDNA AR, M % O s P41 730 Bt UFGT. MYBAL Hil MYBA2 45 3 ANk
RS, AR AR UBL AR NS, N IR E 5 14T PCR 973 . AZHTH (A
OETEZ R 7B S

P HIARE 1 uL cDNA, L5144 0.8 uL, 10 pL RN MIX, 7.4 uL ddH,0, SAAZR 20 uL.
F LR K 95 ‘CARYE 1 min, 95 CASPE 10s, 60 ‘CiBk 205s, 72 CEM 30s, 40 MEFR; [Ngh
WG 73 At B AE AR Ak i 2 LA S Rl it ith 42

X5 % 5 ] LinRegPCR (Ramakers et al., 2003) Fl DPS #&F43#7, K Excel 4

1 SIMRERET

Table 1 Sequence of primers and use

Hig& G5 FER GRS J¥%1 Sequence (5'-3")

Use Code Accession number Sequence

cDNA 71 cDNA synthesis PO1 GCAGGACTGCAGCTGACTGACTACT30VN
P02 GACCAGTGGTATCAACGCAGAGTACGCGGG

¥4 UBI  UBI amplification UBI-1 GCTCGCTGTTTTGCAGTTCTAC
UBI-2 AACATAGGTGAGGCCGCACTT

UFGT & # RT-PCR UFGT-F AF000371 GGGATGGTAATGGCTGTGG

UFGT Quantitative RT-PCR UFGT-R ACATGGGTGGAGAGTGAGTT

VvMybAl & RT-PCR VvMybA1-F AB097923 TAGTCACCACTTCAAAAAGG

VvMybA1 Quantitative RT-PCR VvMybAl-R GAATGTGTTTGGGGTTTATC

VVvMybA2 JE i RT-PCR VvMybA2-F AB073103 GCTGAGCATGCTCAAATGGAT

VvMybA2 Quantitative RT-PCR VvMybA2-R TCCCACCATATGATGTCACCC

2 HiR50H

21 FRHABEMRIERKAESUAEERYES S0

A b 35 ) HEOARLAR 11 SR S 1 2B K S 2 P 3 K 3 CJE 1) o ARSI A B g SR sl o L o 55 6 R
BHREZET REamEEY & sl ek Lo, o, A3 ST nl g m ey E A
R 2 ] (Fef5 63 &) Ja R BCaH#E m TR ARSI (FB)5 91 &), BRI 5 X R
SE TS T E & By Ik F] 14.76%H1 13.23%, ZSWE. nl 0L, IRFIACFE GRS 14 hn w2 R sz
AL TR )
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Fig. 1 Effects of girdling on the berry weight and soluble solids content of Fujiminori grape berries
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Fig. 2 Effects of girdling on the skin color parameters of Fujiminori grape berries
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Fig. 3 Effects of girdling on the skin color of Fujiminori grape berries
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2.4 IFHAIEX UFGT. MYBAL 1 MYBA2 kA2

SCIN E i RT-PCR 0 HT45 5 (& 4) 1, MYBAL F1 MYBA2 W5/ 5% DR 1~ 21k B i 52 30 ¢ Ak
HES, HRHLHIGHE 2 (B 63 d), AR PN SR T 12k KE I Wik B, O H.
FHO IR IR B e, MARERJS S 3 8 (FEJ5 70 ) JTFURRIEAKCT TG PR, Blin— UCRFER
BRI BAR A o AEAFE R MYBAL [FAHX R IA 5 MYBA2 AH LG SR RIE AP, AT RESE
TR AL MYBA2 (19375 5 2R 56 0 2 BT 8.

UFGT MRk SEFH TR BRI R — 38k . B4R UFGT MRG58 4 i (Hk
G 77d) JFEWRRIE, JFHE S A (E)E 84 &) MikFlR A, & T, 25 N, Tt
WAEAEG 91 d ik Bl . %45 R, IRPALBEAE UFGT MR IE ISR NT 1 B A . XA
PR SR Ab B R R T 28 SR S A B AR T G e S R SR I B A

3 e

IR AL P L P W) B R iz i A, AERRERE IR Mgk, Ot E AR AN R
(BRfK 4%, 2005; #6070, 2007). JGE 7 WIRAR Bl BESG N 1485 1 & g A0 b S B Mg e s 14
DA KA AR TS Rl R ) — L8 b i) = g i) 5 o B ERE R ] DUEREAE T B AR B GBSRTT 4%, 1989,
Mori & Sakurai, 1995). #i% ] @ LR TEA) 2 vk RSt MR B ZR R, I HAW AR
FVEVERDEY) SR LT, RS RS AETT AW R T H AN A S B I S AE T H R
SR I AR W) & o X R W A PR B YA REXT TR T B G S B R RAT R . AT ER
S Ab PR W S A v T RS A R SE R ATV PR DRI S R, ARG T A R SE R, I L R
R BACHE R A A IR HE T RS, RIS LT b R, a'fl, a /bl
LK CIRG {HIHE K. ARG BRSSP Farr ARG R, EWE, XS iiaas ] —
.

HA SR R My CUFGT) 44675 13 e s a — N, B e 10 3R SR 45 5 A
B, AEATE LT RO AR 1, JFHEEE A (Boss et al,, 1996). B Z
TR, RLPEF TSRS UFGT i UIAHG, ER el I G SN (Kobayashi et al.,
2001, 2002; Ashraf et al., 2002). BFt, UFGT %5 w] LI A % 45 16 5 17 A& AR i — /M s id
HEH.

FIIIETT R A G CE EE IR, — RO SRR, it e 3= A& i AL I
R T IR, G ) S BT R AR S5 R R R I I s ik (VFaGal 2%, 20080, REHIST
R UFGT & vk RSLRE o (O R B S5 /3L K] (Boss et al., 1996; Kobayashi et al., 2001; Ashraf
etal., 2002). #R1fi, UFGT [RIASZH SR T, ok MYB & AHYETE 26 B8 L il )
2SR T . B RIE SR 2 MYBAL Rl MYBA2 AN 5% DR -1 1T LB L 5 URGT [0 52
WA Folt S R 5 A8 P i 28 1 S 5245 8 (Kobayashi et al., 2004; Walker et al., 2007; Azuma et al.,
2011). Hrh MYBAL 75445 SRR thofe ek, w LA S 4 46T = A9 4 Jl (Deluc et al., 2006;
Fert A, 2011 A6 T R A HAELEEIL K URGT 15 3l 7 A) LLBE MYBA2 & 200 (4 & 600 1% )(Bogs
etal., 2007). SR, ST IARAEIER] LS G058 Rk A Ui A 4

AHIFFT AN S R T AR IR R AR B 5 v BEAH AL ) i Bt — 2D 3R W, AR 4 1 49 ) e
HE T MYBAL Rl MYBA2 [J3%15, Jf H ] BEfe s X RlF) URGT p 42 7 — @ Ml [RI, 24
FIAb P 5 % R URGT R IA R S5 BB AL B AR 2 230 T — & AH R, PR3
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ALPEHT A E T RS URGT SIA I 13T . AR1M, 24 3 DNEEARIAWIE TG, fEH R RE
TR, AR T 3 NEERIIA TAEH RGN _LilF, UFGT KERIEN, REGWEMATR
AR, S BRI e A RIS, A B RE e R 2 A, [, X
EARIAET SRR R BHIT_ LR 0 20E, FERET 52 BINEE S UFGT RIEACF e mi it
WA

AHIFEAH LR 3 AL RIETE I, @R EAT B A A AR B R SE G mia il
Blo [N, ABEEE R WEAE T MRS = w4 i, (e R SE B Fh R
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