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W OE: WRIEYRKCE LE AR R ARHR R, IR AL BRREAE T R G ke
ARG A (chalcone synthase, CHS) FIJE AL T 2 WU IN% A (leucoanthocyanidin dioxygenase, LDOX)
FI%S 5 P B, RACE (rapid-amplification of cDNA ends) 5 AR 7% [ H X BN A K cDNA 4K, K
FE53924 1 501 bp (AcCHS) A1 381 bp (AcLDOX), 4354ahd 389 AN 355 N IERR . Wi Ebx & B
AcCHS 551t (Gossypium hirsutum) 155 (Camellia japonica) FNHE %L (Abelmoschus manihot) ] CHS
FHMBE R R, 182 95%, SHi% (Vitis vinifera) FI3ERE (Malus % domestica) FIAHANTES 54 94%
H'93%; AcLDOX 55 111%i%] (Vitis amurensis) RV #] (RAHBLE 20530 w3k 94% A0 93%. FISEIN ¢t 5 & PCR
5 #T AcCHS Pl AcLDOX {E “ZLF1” (ZLPAD. ‘" (2P0 R “GeAe” (BPAD 3 FiASTR) AL A€ Fr o e
PP IR B RIS, KIL AcCHS ZIARAE Bl Rseial] (RE 65 & B, M ‘i’ Jiie
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Abstract: Based on the highly conserved sequences of other plants, counterpart sequences of CHS
(chalcone synthase, CHS) and LDOX (leucoanthocyanidin dioxygenase, LDOX) of Actinida chinesis,
‘Hongyang’ were obtained using the special primers. Full-length cDNAs encoding CHS and LDOX were

cloned respectively from fruit of ‘Hongyang’ by RACE (rapid amplification of cDNA ends) . The AcCHS
was 1501 bp in length, encoding 389 amino acids. AcLDOX was 1381 bp in length and encoded 355
amino acids. Amino acids sequence of AcCHS exhibited over 95% homology with CHS of Abelmoschus
manihot, Camellia japonica and Gossypium hirsutum. It also shared 94% and 93% homology with Vitis

vinifera and Malus x domestica respectively. AcLDOX showed 94% and 93% identity with Vitis amurensis
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and Vitis vinifera respectively at amino acids level. The expression of AcCHS and AcLDOX in the inner
pericarp of three kiwifruit cultivars with red, green and yellow color was analyzed by Real-time PCR.
AcCHS expressed highly in flesh of ‘Hongyang’ at 65 DAF (days after flower) . Expression of the gene
in yellow-fleshed ‘Jinnong’ decreased permanently after flowering. Expression of AcLDOX increased
during the early developmental stage in ‘Hongyang’, but dropped quickly after 65 DAF. Interestingly,
expression of AcLDOX raised markedly in the late developmental stages of green-fleshed ‘Jinkui’, which
was the highest among three cultivars. AcLDOX in ‘Jinnong’ also deregulated after flowering.

Key words: kiwifruit; red flesh; anthocyanin; CHS: chalcone synthase; leucoanthocyanidin

dioxygenase; gene; expression

T 2 A BUARER AR S H AT SUBRA AR 2 — . R TET R O e b 1) 46 f 2k
Rl S FR B DR 3 0P 65 AR R i i Ui G IR 2, U A %424 (Petunia hybrida), 4%
(Antirrhinum majus)~ 7% (Vitis vinifera)~ 8 (Malus x domestica) =5 [d Z W)+ W5 B8 A
R\ (Springob et al., 2003; Ono etal., 2010; Albertetal., 2011; Lin-Wang et al., 2011; Ishiguro
etal., 2012). &7 R4V G BARET K 2 AMEfEE, L2 /K85 88 (chalcone synthase, CHS)
e YR T o B 2R — A, R M ARSI T SR —, HATC & MY 4
OS] T L EA CHS 274 (Ferrer et al.,, 1999; Jez & Noel, 2000; T %5, 2007).
ARE A IR R G R IE 2 UV U B SEAR T, BAR e R et ik, HRRE R
AR S LY E 628 0 (Kreuzaler et al., 1983; Lamb et al., 1989; Elomaa et al., 1993; Kamiishi
etal., 2012; Moritaetal., 2012). AL ZAWINEN (leucoanthocyanidin dioxygenase, LDOX)
fr P ZAUHR LM R, EEKH 2 - BUR RS T Fe” A IS (875 ZAA IR et
HHRTHARRACRAET R, MEFRNGREEREE (Xieetal., 2004; Leeetal, 2010;
Appelhagen et al., 2011).

BRGEBRARES dt AP SR R K 2 H e s (o, ADEUELa . P & H AT AR
ot e O A A BRI ki b, SRS, SN, RIS R, BT R 2 B E
(Ferguson & Seal, 2008; Sk, 1992). BLCVEW], “4LFH" SFL002R R 20 PBRBE R P9 S 5z v
EEYFEETTE (Montefiori et al., 2005).

ANAE Y 7 SOp Sa e i 71|y W oD O B2 1 N V- N & e 23 ) VA N e = d e o L S i
AT . HINTIETE RIgf, WRMEE 5 LAY A A TR T 5 i R R A B B AL, 6T
LRI ARG A= R S5 ME (T8 55, 2009). BIITIRHF Ol T 4T B
BRAET AU IRAR P (IR AcF3H R AcDFRI [f) cDNA 4K (MZLWE %, 2009: #fR 45, 2010).
AR FIA TAE, B el k@i B CHS FUR N LDOX, Hit— PN
ATHERRAE R SR SEAN () 7 I 0T (R Rk AR A A, TRON T A2 AR Bk v A6 55 AR AR I 70 1Bl

1 AR TTA

1.1 RIEM Y

BUIGFE ) LR LD, el (SR K e GRIAD BRBERERI AR B, 9T 2009
R 3 TP Rk B e P b B e o U ] 23 I AETFAEJS 0+ 30+ 65+ 90, 120 F1 150 d SRAE R
SECF), AR BROBREEEE AN 50 do BEANERR 3 SRR, BEANRRREN 1 ANER, B HER
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W5 ~ 8 AR BUFEIDIBRAMNR B, PR B M1 i B A o o SR IXCI, AR TR N SR & 5
T HERY, HLRETWESY, T -70 CUkAE A ORAr% M

TIANDZ #1:UH4) RNAout 155 & H R FHER A 7] s SuperSeript 111 First-Strand  Synthesis
System for RT-PCR Il [ Invirogen A #l; Taq B4, Mg . Mg™ free buffer 4 [1 TaKaRa 2 7 ;
EZN.A.TM BRI & D2500-1 4[] Omega 247 ; pGEM®-T #4AM T,DNA 48G54 [
Promega A 7l; Soc $5774E K& IM109 S RUKZ A ML ARSI % F 2% D100 & A% IR P 51
SE ISR AR 58 SMART™ RACE XA £ H Clontech Ao #¢)5¢ SiXH £ FastStart
Universal SYBR Green Master (ROX) J4-J- Roche A5 E. coli Gold Witk (Tl w5z 541
HLD Sk BT ALR A AR B

12 #HRRBRIE52K cDNA =i

FHR YT 2@ ¥ CHS K LDOX & IR IX 4 28 NCBI 4Bk EST Hdi e, ik
JE PHEAS BIEIE P51, AR5 PrimerS SR ETHRE R 519 (3R 1D $RIUEAR) ZRH Bk R
SRR B RNA, 58 cDNA 25— 8%, 205 5 5199 % CHS A1 LDOX f¥] cDNA B, [0
W% P 5 pGEM-T #iddk b, Ak R Bkik B ME se B0 . W40 s e 3111y CHS 1 LDOX 189 B
Wil RACE 514 (3R 1), LR PR RACE B & it BT .
1.3 BEE PCR

F 4 v B A3 2 CHS A1 LDOX 14 KA5 B, H Beacon Designer7 A K% vt2¢ M &= #1110
S (K1), L “ZLFH” AR E RNA, #2100 1.2 50775 O 1 cDNA B, LIRS AR AR
. RJEHEANFERE S cDNA #HL 2 uL ARG, JFLUHON R, Mks 1x. 2x, 4x 3L 3
ANRIERLRE, FH T HEPRAERIZ . #F Rotor-Gene 6000 ¢ 7€ 8 PCR X H R IAT 8 o BEIK VAR
36 B, BEAFEM 3 IRER, RIRRRIRN 12 M. BRRRNIILL “ZIBH” JFfe)s 0 d X . H
“Rotor-Gene 6000 Series Software” BEATIE I i B M5 . [V 58 58 o BT 4 tH bl it 2 S LB AN A
(f) Ceft, LA RA{H. R*EA Effiency . FEMFIAR = (Effiency + 1) (Y PAFO-Crlsample) g iy
FIXTRIE T = FE LRI B/ B-actin Kk .

% 1 CHS#1LDOXCDNA FB:. KSR ER PCR AW
Table 1 Primers used in cloning of cDNA segments and full-length sequences, and gPCR of CHS and LDOX

5144 % Name of primer 515 (5'to 3') Primer sequence (5'to 3")
Primers for segments cloning
CHS-F1 ACCAATAGCGAGCACAAGGC
CHS-R1 ATCTCAGAGCAGACGACCAGTA
CHS-F2 GAGGAAGTTCGGAGGGCACA
CHS-R2 ATTCAGAGCAGACGACCAGTA
LDOX-F1 TCAGCCATCA ACAATCACTC
LDOX-R1 CGAGGGCAAATGGGTAACAG
Primers for cloning of full-length sequences
CHS-F3 ATGGTCATGACTGTTGAGGCATAAGTCC
CHS-R3 ACCAGGGCCCACTAAGTATGCACAGA
LDOX-F2 AACGTGGTGGCAACTTAGTGGTCGGA
LDOX-R2 GCTTAATGACGTAATAAGACAGATGACCA
qPCR primers
CHS-F4 GAAATGGTGACCGTAGGAAGT
CHS-R4 ACTCTGTCTTGTGCTCGCTC
LDOX-F3 CAATAATGCTAGCGGGCA
LDOX-R3 CTAAGCCAAGAGATAAAGCCG
Actin primers for gPCR
p-actin-F TGCATGAGCGATCAAGTTTCAAG AGTCATCAACCAGACATGGGACA

f-actin-R
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14 RATFFISHEDFRYE

H ClasterX 1.8.1 #HTAZ R A& I FUFFILEXT, H MEGAS 1 Phylip X BRI s HEALRT, SIS
I 5E BT A 4 Rotor-Gene 6000 Series software 1.7

2 HEREHT

2.1 AcCHS #A AcLDOX cDNA £ 5 [&

W 5 1915, 195 2 4 CHS 1) cDNA J7BtAl 1 45 LDOX ) cDNA J1 Bt. Mlfpai R (&
1) FRWX 3 4 F BURK/NY 5k 447 bp (CHS1). 567 bp (CHS2) #1413 bp (LDOX), JllJ74h 4
WAE W 1 201 3 45 cDNA F BT F BE— 5

M CHSI CHS2 M LODX

2 000 bp —=

2 000 bp —=-

1000 bp —e- ! 223 :E -
0 E}:: = ,t,’:: j::} 'l’": ~— 413bp
250 bp—=- 100 l$ —

100 bp—=

B1 4IBA’ FRMEME CHS 0 LDOX HISREE HER
Fig. 1 Segments of CHS and LDOX cloned from inner pericarp of ‘Hongyang’

FIH RACE HiR, wif#%] AcCHS 5' RACE J7 Btk 389 bp, 3’ RACE Jv Btk 960 bp; AcLDOX 5’
RACE H BtK: 985 bp, 3’ RACE FEK 311bp (1K 2),

CHS 5'RACE M CHS 3'RACE M

~— 2000 bp
~— 2000 bp

- 750 bp 960 bp —= ~=— 1 000 bp

389 bp —= - ?gg lt:p ooty 750 bp
P =250 bp
~—100 bp
LDOX SRACE M LDOX 3RACE M
—— 2000 bp = f 232 :v
985 bp —e- == 100D o5 4 o 750 bp
-—250 b]l: 311 bp —= 250 bp
-~ 100 bp ~— 100 bp

2 ‘4IBA’ BEMEMET AcCHS #1 AcLDOX A9 RACE kg HER
Fig.2 Segments of AcCCHS and AcLDOX cloned from ‘Hongyang’ kiwifruit by RACE
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AcCHS FE[Fl cDNA 42K 1 501 bp, FLIF U SAE CORF) 4ifidh 389 N2 (& 3), S5 HL A1 5.98,
5y F i 42.72 kD; AcLDOX cDNA 4> 1381 bp, JLTFHll S24E (ORF) 4fith 355 M &M (K 4,
SFHLAT 5.49, 7T 39.88 kD.

1 GGCCACGCGTCGACTAGTACGGGGGGGGGGGGGGCTCAAAGCCATCAAGGAACCACTTGATGCTAGGCAGGACATGCTCAATTTATCTAC
91 CACTCCTAGCATATCTAGCCCTAGCACATAGACACCGCAAAAGCTCCGGCCACCACTAGCCTGTGGAAATGGTCACTGTTGAGGAAGTCC
MV TVEEV
181 GGAGGGCACAGCGGGCTGAGGGTCTGGCCACGATCATGGCGATTGGGACGTCAACCCCACCTAACTGTGTTGATCAGAGCGAGTACCCTG
RRAQRAEGLATIMATIGTST®PPNCVDAQSETYP
271 ACTATTACTTTCGAATTACCAACAGCGAGCATAAGACGGAATTAAAAGAGAAGTTCAGGCGCATGTGTGAAAAATCCATGATCAAGATGC
bDYyyYFRITNSEHI KTETLZE KEZ KT FRRMCETZ KT SMTITKM
361 GTTACATGTACTTGACTGAGGAGATCTTGAAAGAAAACCCTAATGTGTGTGCCTACATGGCCCCATCACTTGATGCTAGGCAGGACATGG
RYyMyYy LTEETITLZ KENPNVCAYMAPSILDARA QDM
451 TGGTTGTGGAAATTCCCAAATTGGGCAAGGAGGCTGCCGTCAAAGCCATCAAGGAATGGGGCCAGCCCAAGTCCAAAATTACCCATTTGG
vvVvVveETITZPIKLGKEAAVKATIZKEWGQPIKSIKTITHL
541 TCTTTTGTACCACTAGCGGAGTCGACATGCCGGGCGCTGACTATCAGCTCACAAAGCTCCTTGGTCTCCGCCCGTCTGTCAAACGCCTCA
vfFcCcTTSGVDMPGADYQLTZ KTLTLSGTLZRPSVKTR RTL
631 TGATGTACCAACAGGGTTGCTTCGCTGGTGGCACGGTGCTCCGCCTGGCCAAGGACCTAGCAGAGAACAACAAGGGGGCCCGTGTACTGG
MMYQQGCFAGGTVLRILAKTDTLAENNIKTEGARVL
721 TCGTCTGCTCTGAGATCACTGCTGTCACTTTTCGTGGACCCAGTGACACCCACCTCGACAGTCTTGTTGGTCAAGCCTTGTTTGGTGATG
vvcsSEITITAVTFRGPSDTHTLTDSLVGQATLTFGTD
811  GTGCGGCCGCTGTTATAGTTGGGGCTGACCCAATTCCAGAGGTTGAGAAGCCCATGTTTGAGTTGGTCTCGGCGGCCCAAACCATCTTAC
GAAAVIVGGADPITPEVEZ KPMFETLVSAAQTTITL
901  CGGATAGCGATGGGGCCATCGATGGACATCTCCGCGAAGTGGGCCTGACCTTCCACCTCCTCAAGGATGTTCCTGGGCTTATTTCCAAGA
pDSDGAIDGHLREVYVGLTFHLTLIEKDVPGLTISK
991 ACATTGAAAAAAGCCTGGCAGAGGCATTCAAGCCCTTGGGAATCTCAGACTGGAACTCCCTCTTTTGGATCGCACATCCCGGTGGGCCTG
NTEKSLAEAFKPLGTISDWNSILFWIAHPGSGTP
1081  CTATTTTGGACCAAGTGGAACAAAAATTGGCCCTTAAGCCCGAGAAGCTACGGGCCACGAGGCACGTGTTGAGCGAGTATGGTAACATGT
AT LDQVEQEKTLALZE KPEZ KTLRATRHVLSEYGNM
1171 CGAGTGCATGCGTGTTGTTCATACTTGATGAGATGAGGAAGAAGTCTGCGGAAGACGGGCTCAAGACCACCGGTGAGGGGCTCGAGTGGG
ssACVLFILDEMREKI KSAEDSGLI KTTG GETGTLEW
1261  GCGTGCTATTTGGGTTTGGGCCTGGGCTAACTGTTGAGACTGTGGTGCTCCATAGTCTGTGCACTTAGTGGGCTGGTTAGCCTTGGGGCT
GVvVLFGFGPGLTVETVVLHSTLT CT *
1351  TCTGTTTGTGTTTTTTTGTCTTCCATTTGTGGTTGTGTTGTGGGTTAAGTTGGGCTTTGTTTGCTTCCACTTTGTCGTTTGCAAGTAAAG
1441  AGGCGATCTATTTATGTAGGGACTTAAAATGGAAATAATGCTCTTTGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

E 3 AcCHS B ORF KL R H S EEL R
Fig. 3 cDNA full length of AcCHS and its putative amino acid sequence

1 GGCCACGCGTCGACTAGTACGGGGGGGGGGGGTTGGTTGCGGCGAGGCGCCCCGTTCTGCCTTGCGCGGCCTCCGTGTCCGTCCGGGCGA
91 CTACATAATTGTCACAAATTCACACATAAGTACCGAATTACATTATAATTTAGGTGTCGAAAAAATGGTGGCAACAGTGGTCGGAACTAG
MV ATVVGTR
181  GGTGGAGAGCCTAGCTAGCAGCGGGATCGAGGCGATCCCCAAGGAGTACGTGCGGCCGCAGGAGGAGCTCACCAGCATCGGTAACATTTT
VESLASSGIEATITPZ KEYVRPQETETLTSTIGNTITF
271 CGAGGAAGGGAAGAAGGAGAATGGCCCACAGGTGCCCACCATCGACCTGGAGGACTTGGTTCCGGAGGACGAGGAGAAGAGGGTGAGGTG
EEGKKENGPQVPTTITIDLEDTLVPEDETETZ KT RVRTC
361  CCATGAGGAGCTGAAGAGGGCGGCGACAGAGTGGGGGGTGATGCAAGTGGTGAACCACGGCATACCGATCGAGCTAATGGAGCGGGTGAG
HEELZKRAATEWGVMQVVNHGTIPTIETLMMETRVR
451 GGCTGCGGGGGCGGAATTCTTCAACCAGTCGGTGGAGGAGAAGGAGAAGTACGCGAACGACCACGCGTCCGGGAACATACAAGGGTATGG
AAAGAEFFNQSVEETZ KTETZ KYANDUHASGNTIAQGYG
541 AAGTAAATTGGCCAATAATGCTAGCGGGCAGCTTGAGTGGGAGGACTATTTCTTTCACCTTGTGTACCCGGAGGACAAAAGGGACATGTC
S KLANNASGQLEWEDYTFFHLVYPEDI KT RDMS
631  CATTTGGCCAAAGACACCAAGTGATTACATTCCGGCAACAAGCGCGTACGCGGAGCACCTACGAGGCCTAGCGACCAAAATCCTGTCGGC
I wpKTPSDYTIPATSAYAEHLRGLATZE KTITTLSA
721 TTTATCTCTTGGCTTAGGACTTGAAGAGGGTCGGCCCGAGAAAGAAGTTGGCGGAATGGAAGAACTCCTCCTCCAAATGAAAATCAACTA
LsSsLGLGLETEGRPET KEVGGMETETLTLTLA QMEKTINY
811  TTACCCAAAATGCCCCCAGCCCGAGCTGGCCTTGGGCGTGGAAGCTCACACTGACGTTAGTGCCCTCACATTCATCCTCCATAACATGGT
Y PpPKCPQPELALGYEAHTDVSALTT FTILHNMYV
901  CCCAGGACTCCAGCTATTCTACGAGGGCAAATGGGTAACAGCAAAATGTGTCCCTGACTCCTTAGTCATGCACATTGGCGATACAATTGA
PG6GLQLFYEGKWYVYTAKCVPDSLVMHIGDTTIE
991  GATACTAAGTAATGGGAAGTACAAGAGCATTCTTCACAGGGGGCTCGTGAACAAGGAAAAAGTTCGGATCTCGTGGGCCGTTTTTTGCGA
I LSNGKYZXSTITLHRGLVNZE KTEZ KVRTISWAVFTCE
1081  GCCCCCCAAGGAGAAGATCATCCTGAAGCCGCTCCCGGAGACAGTTTCTGAGGCGGAGCCACCCCTTTACCCACCCCGCACCTTTGCCCA
pPKEZXKTITILIEKPLPETVSEAETPPLYZPPRTTFADNQ
1171 GCACATTCACCACAAGTTGTTCAGGAAGACCCAGGAGCTCGGGGCTAAATGAGTCTTTTTTAAAATTAATGGTCATCGTCTTATTATCAT
HIHHEKTLTFRIKTAQETLGAK *
1261  TGCATTTTATCCCTTAATGTCAGTCATGTGTTGTTTGTTTTGAGCTCTTGGGGAGTGATTGTTGATGGCTGATGCAATAAACACGTAGAA
1351 CATTGCATTAAAAAGTAATATATGGTCCATATTTTGTTGTGGTGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

4 AcLDOX Hy ORF KU R H iR S EBE 5
Fig. 4 cDNA full length of AcLDOX and its putative amino acid sequence
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2.2 AcCHS #1 AcLDOX 5H e4#hEIE 1 b ik

WERR AL 5 LW, AcCHS S5#i%5 (Vitis vinifera) B8 (Malus x domestica) Fift

( Gossypium hirsutum ) « 3% %) %% ( Abelmoschus manihot )« 11 %% ( Camellia sinensis ) FFtgY

(Rhododendron simsii )] CHS J7F1| (W) [RIJEEARIE 2] T 90%LL F . AcLDOX 55 1L % (Vitis amurensis)
AR (RO ARABLE 2353 fR 38 94%A1 93%.

N T AcCHS 5 AcLDOX {EFEW) S Bt AL HOAT, SERCAN R 738 s e M R Rk Cln 62K
KFE. PLEETT MifESE) EH R G U&RN CHS & LDOX [FHIHT . WorF i En] LG
th (K1 5), AcCHS S5#i%. W%, ¥, Midh. a2 ARSI R IEE 25 Bagieh i) CHS 1
Witk bk (5, A): AcLDOX 5440, (i i1 HEE S MYAEE 26 iagfieh LDOX
BiE (5, B), fH AcCHS FI AcLDOX 5K\ /KAGAE M1 I AH S AT RE I R AR HEAE G R IR

A RiCHS AAM90652
4‘—51&0}15 BAC66467
_ FaCHS BAE17124
0.02 MACHS AAY45746
L pCHS AAXI6494
RsCHS CAC88858
CsCHS BAA05641
VvCHS BAB84111
A AcCHS
NuCHS ADD74168
GhCHS ABS52573

AmCHS ACE60221
HhCHS ABM63466

GuCHS ABM66532

]

NBCHS ABNS0439
SICHS CAA38981
PfCHS BAA19695

LcCHS AAG43352
AtCHS AAF23561
ZmCHS CAA42764

‘ OsCHS CAA61955

VaLDOX ACN38270
VwLDOX BACO07545
DILDOX ACK76231
CsLDOX AAT02642
GhLDOX ABA01483
PtLDOX EEE82886
SmLDOX ACJ02088
DchLDOX AAB39995
A AcLDOX

PpLDOX ABX89941
PcLDOX ABB70119
FalLDOX AAU12368
AtLDOX CAD9199%4
MiLDOX AAB82287
BjLDOX ACH58397
PLDOX BAA20143
IbLDOX ABM63373
DcLDOX AADS56581

j ZmLDOX CAA39022
‘ OsLDOX BAA61138

5 SRIETF 20 MIFHEY CHS (A) FLDOX (B) Fi#giEag N-J kit
Fig.5 The Neighbour-joining tree of CHS (A) and LDOX (B) gene from 20 species
Am: $EIE Abelmoschus manihot; At: FUWASF Arabidopsis thaliana; Bj: ZEJE ¥ Brassica juncea; Cs: 7% Camellia sinensis; Cs: ¥ Citrus
sinensis; Dc: 1% N Daucus carota; Dch: )3 Dianthus caryophyllus; DI: JillR Dimocarpus longan; Fa: %% Fragaria x ananassas
Gh: i1t Gossypium hirsutum; Gu: H5 Glycyrrhiza uralensis; Hh: 4:428k Hypericum hookerianum; Ib: H % Ipomoea batatas;
Le: MATZE Lepidium campestre; Md: W Malus x domestica; Mi: 8% 2% Matthiola incana; Nb: % Nicotiana benthamiana;
Nu: 3% Nelumbo nucifera; Os: JKF& Oryza sativa; Pc: V9EZL Pyrus communis; Pf: %795 Bacillus subtilis; Pp: ¥k Prunus persica;
Pt: %W Populus trichocarpa; Rh: H 7 Rosa hybrid; Ri: BJWK Rubus idaeus; Rs: FLH% Rhododendron simsiis
Sl: i Solanum lycopersicum; Sm: Wii¥ Solanum melongena; Va: /%] Vitis amurensis;

Vv: %] Vitis viniferas Zm: £K Zea mays.
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2.3 AcCHS #1 AcLDOX &Rt e E B FRIA DT

L B-actin A WS FEK, B SIS 9¢ % 5 f PCR 2087 AcCHS 76 “4LFH BRBERER SCAR R &
IR . WSIERIIRRHERIZE ;Y = - 3.326X +20.705 (R=0.99351, R’=0.98706, Effiency =
100%), %Wl M2l ppis, I8 R If. AcCHS LN RIbsERZ N Y = - 4.343X + 30.652 (R=
0.962000, R’ =0.92544, Effiency = 70%). AcLDOX Fik & [AIkrELE Y = - 4.327X +22.702 (R =
0.99178, R’=0.98363, Effiency =70%).

WK 6 fizn: L ABERES R ZLFH B, AcCHS BN BT R IE AR, #0014
W (efm 65 & REBRITHEIFARRAME, HEHBEE 150 d —HYERFBUK T RS A A

ERE NIRRT, AcCHS INRRIE NI IT R BT, 2 30 d ISR E, 2R N, 16
120 d FE2I5HAK, {65 150 d X T R WA G b, JFER AcCHS MRk B,
PR B 3 PR R R G s R A L, AcCHS 48 “4TBH Rz (i B i T 1
B2 AN, AR E ], RV RS (OB IR, AEZE R I 2IA T AR BEA B A (IR i T s o

7RW]: LB AcLDOX WFR A EMITAE SRR TTG T, 16)5 65 d HIlmlg, el
HURBE, BRI 150 d FRERIRARIE: AcLDOX MRIEMN &t THEIARI{E)G 65 d 4i¥e T HKK
Vo MARJE 90 d TFURHFETt i, BIfE)S 150 d BB AcLDOX AE ‘&4’ TR RIS i
i R W R B e ACLDOX A1 3 FlAS [A] (A, it M o Fik A Ak AW AN R], B T AR T IR (0l (HE
J5 65 d) ‘LU hRIAE T E 2 AN, R R B BLak A B AL S ST T AL A
JEHAR RO JE I, 2SR A it BESErh i RIA S e 2 AN

_ W #1FH Hongyang

N

w

—

N
1

B #1FH Hongyang

0 4% Jinkui e
0O 48 Jink
o 201 N &K Jinnong S iﬁ Jilnnzrll i
.8 _§ 12+ g
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®o ®mE 8
2L 0] Z2
== e
9 °
4 L
~ sl o~
0 T o T Ll T !I\ 0 L
0 30 65 90 120 150 0 30 65 90 120 150
)G K%L Days after flowering )G K%L Days after flowering
6 AcCHS # 3 #IFF R B & B Rk A R ix 7 AcLDOX 7 3 FhA [ R P Bl & BB AR Bk A B Rk
Fig. 6 Expression of AcCCHS in inner pericarp of fruits of three Fig. 7 Expression of AcLDOX in inner pericarp of fruits of three
kiwifruit cultivars with different color kiwifruit cultivars with different color

3 e

AHIFE e e T LR E T s AR AR 1 B A4cCHS K il RE N AcLDOX 14K
G, JEHT T I AN AR AN TR R A R B i Bl R . WFSTE RER T, XA SR AN
SAELL AR IRE R S A TR 3RIE AR A S 2k A BB B A B ik . AT E4RIE ) AcF3H
M AcDFRI SEABAFAESANRE L AL 55, 2009; #fe 55, 20100, RIYETEIA K Sk BRIk 34
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