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Abstract ; Flesh color change during fruit development process (2—140 d after flowering and 7-16 d after
harvesting) of Actinidia chinensis ‘ Hort16A’ were observed, and contents of chlorophyll and carotenoid
and expressions of their biosynthesis and degradation related genes from flesh of postharvest fruit were
studied. The results show that flesh of A. chinensis * Hortl6A’ is green during 2-140 d after flowering.
During 7-16 d after harvesting, flesh color changes from green to yellow, chlorophyll content in flesh first
increases and then decreases significantly, carotenoid content shows no significant variation, and
carotenoid/ chlorophyll ratio increases significantly at 16 d after harvesting. Relative expression levels of
CAO1, GluTRI, LHCB1, LHCB2, CBRI1, and CLHI genes of chlorophyll biosynthesis related genes from

flesh at 12 d after harvesting increase significantly compared with those from flesh at 7 d after harvesting,
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and then decrease significantly; relative expression levels of PAOI, PAO2, PPHI, PPH2, PPH3,
SGR1, and SGR2 genes of chlorophyll degradation related genes from flesh at 12—16 d after harvesting are
significantly higher than those from flesh at 7 d after harvesting in general, indicating that decrease of
chlorophyll content in flesh is the combination effects of biosynthesis decrease of chlorophyll and its
degradation increase. Relative expression levels of CrilSOI, ZISO1, LCYB2, CYPI, and CHYI genes of
carotenoid biosynthesis related genes from flesh during 12-16 d after harvesting increase significantly
compared with those from flesh at 7 d after harvesting, and relative expression levels of NCEDI, NCED2 ,
ZEPI, and CCD2 genes of carotenoid degradation related genes also increase significantly, indicating that
biosynthesis and degradation of carotenoid reach a balance, which lead to no significant variation of
carotenoid content. The correlation analysis result shows that chlorophyll content in flesh of postharvest
fruit of A. chinensis ‘ Hortl6A’ shows a significantly positive correlation with relative expression level of
PAO2 gene at 0. 05 level, but shows a significantly negative correlation with relative expression level of
SGRI gene at 0.05 level; carotenoid content shows significantly positive correlations with relative
expression levels of LCYB2 and CYPI genes at 0. 05 level ; correlations among relative expression levels of
several biosynthesis and degradation related genes of chlorophyll and carotenoid are significant at 0. 05 or
0. 01 level. It is suggested that biosynthesis decrease of chlorophyll and its degradation increase in flesh of
postharvest fruit of A. chinensis ‘ Hort16A’ are the major causes which lead to decrease of chlorophyll
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content and yellow of flesh.

Key words: Actinidia chinensis ‘ Hortl16A’ ; flesh color; chlorophyll; carotenoid; gene expression
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A W N B i AH 5 3% Y 3 51 (http: // bioinfo. bti.
cornell. edu/cgi-bin/kiwi/home. cgi ), Fl| F] Beacon
Designer 7. 0 B4 F5190 (R 1), 51490 b U5 R
Bl MR PR A6 i, 2 kD B Bk
Actin FEH™ 51918 Actin-F (5'-TGCATGAGCGAT
CAAGTTTCAAG-3") #1 Actin—R (5'-TGTCCCATGT
CTGGTTGATGACT-3") ,

RATBCRL Y CTAB 351 B2 ICR A Hh 9 8 RNA,
FIFHBE H Br RNA 5k B DNA 19 2 5% s il ) &
PrimeScript™ RT reagent Kit with gDNA Eraser
(Perfect Real Time) (AW TR (K&E) BRAHE )
G cDNA, BARFRAES UL 45, SEi) 280 €
PCR W25 SCHRL10] W97k, ROSAR R4 E 10
5B cDNA 1.0 pL,0. 15 nmol + L™ BG4 AT

R1 ATHERBERRT HortloA’ REPIHFRMERNE MREWMSMINEMHBXERE PCR §HEH5IMFT
Table 1 Primer sequences used for PCR amplification of biosynthesis and degradation related genes of chlorophyll and carotenoid from fruit of
Actinidia chinensis ‘ Hort16A’

£

Gene

HRS

Accession number

SRS (5'—3")

Primer sequence (5'—3")

IEM 514 Forward primer

S 5[4 Reverse primer

2R 28 A W) RN R AR AR G LA Chlorophyll biosynthesis and degradation related genes

CAO1 Achn353001 TCCCGTTCCATCTTACCATCCC
GluTRI Achn041311 AGGTCAAACAAGTCGTCAAAGTCG
LHCBI1 Achn154321 TTCGGGTTACAGCGGTTCAGG
LHCB2 Achn152591 ATGGATTGAGGTCCTAGTCATTGG
RBCSI Achn311511 TCAAGACTCTCAACTGGCTTCAAC
CBRI Achn146001 GTGAACCTGATGATGTGCGGAAG
CLHI Achn378091 GCTCATCAGACACATCGCTTCC
CLH2 Achn378101 TGGTAATCGGGTCGGGTTTGG

CLS1 Achn001951 TTCAGTCACTTCCTGTGGCTTTTG
PAOI Achn068721 ACGCTCCGAATCTCTCCAACAG
PAO2 Achn212711 TGAAGGAGGGTTCTGCTGATGTC
PPHI1 Achn193491 AGAGGATGGAAAGATCGTGAGAGG
PPH2 Achn193501 GGAAGACGGTGTTGATCTGGTAAC
PPH3 Achn334341 GGAAGACGGAAAGATAGCGAGAGG
SGR1 Achn361611 CCAAGAACTTACACACTCACACAC
SGR2 Achn284841 GCCACGAACCTACACCCTCTC

KA N FZ AW G AR A# AT LR Carotenoid biosynthesis and degradation related genes

PSYI Achn148841 CGACCATCTACAATGCTGCTCTC
PSY2 Achn335751 CGATGAGGCGGAGAAAGGAGTC
CrtlSO1 Achn058301 TTTGATAACCCTGGCATTGGAAGC
PTOX1 Achn150731 GCTTGGTGGTTTGACCGCTTTC
ZDS1 Achn274521 TAGTTGGAGTGCCTGTGGTTACG
Z1S01 Achn248961 GATGGTTGGGCAGGTGATTTGG
PDS1 Achn199641 TGTGAACCTTGCCGTCCCTTAC
LCYBI Achn198281 CGAGCGTTGTGTGATTCCTATGG
LCYB2 Achn347121 GAGGCATTTGGGCATCAGAGTG
LCYE1 Achn061261 CACAAGAAAGGAAACGCCAGAGAG
CYPI Achn106371 GTTATCGGCTCGTATTGCTTCGG
CYP2 Achn318041 CAGATTTTGCCTTGTTGCCTTTCG
CHY1 Achn011691 TCCTGCGATAGCCCTCCTCTC
NCEDI Achn061851 CAGAAAGCGGCGGCAATGG
NCED2 Achn176351 TGGTGTACGACGAGAAGAAGACG
ZEPI Achn013171 GCCTGCTGATATTGAGACTGTTGG
VDEI Achn368030 TTGTGGATGAGTTCAACGAGTGTG
VDE2 Achn368041 GGTCCTGAACCACCCCTTGTAG
CCDI Achn378731 AGAAGGCGGAGGAGGAGAGG
ccD2 Achn276731 TGATGGGCGGGTGGTTTGTC

TTATTGAGCCAAGGTGAAGAGGAC
CGGTGATTGCGTGCTTAAACAG
ATCAGCGTGGTTATGGAGAAGGG
TCTTCTTCTCCTGGTCCGATGC
CATCAAACTCAAGGCAAGGGAACC
TGTTCGTCCCAGCATTGTTTATCC
CGTGGACTTGATCTCATCGGTTG
AAGCCCTTGTTCTCATCATCTAGC
CCAAGAAGAGCAAGGGCGTTATAC
CTTCCACTGCCTTCCCGACAC
CGTTTGGATAGGATGGTTGATGGC
CGAGCAACCAAAGGAGCCAATTC
TAGCCGCCTCAATCCATCTGC
TGCCATACCACGAACCAGGAC
ACCAACCCTGTAACTGGGAATTG
ACTTCTTTCCACTCAGCAACAACG

ACTCTTTCCACCCATCACTCACC
TCGTGAAGTTGTTGTAGTCGTTGG
ACTCGGACGGAGAGATTGTTTGG
GCTCCTCTCCTTGTGCCTTGATG
GCTTGCCTTAGTTGCCTTGATCG
AATGACGCTTGTTCGGCTCTTC
TTTCCTGAAAGAACAGCACCTTCC
GCTGCGGCTAGAGTCCTTGC
CTATGGCATCGGCTAGGACAGG
CCCGAGAAATCCCTGCCACATC
ACTAATCGCTCCCTTTGCCTCAG
CATTGCCAGTGCTACCGTTGAC
GCCATCCCAAACACCGTTATTCC
GCGAAGTTCCCTGCGATTTGG
CAGAGGTGGAAGCAGAAGCAATC
AGGTTGCTCGTTGTGAAATGCG
AGAGTAGGATCAGGGACAGGAAAG
CCCACCTTCTCAACCTCCTCTTC
CTGGTGTGGCTGTGAAGAATCG
CTGTGTTGGTCACTATTGGATGCG
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W54 LA S SYBR®  Premix Ex Tag™ (44 1.7
(Ri#E)ARAT)10.0 wl,ddH,0 %b 2 % 20.0 pl,
SNARFE A2 95 C BiAE M 4 min; 95 C A8 20 s,
57 CCiB K 20 s .72 °CHEfH 40 s,40 DEHR, FAFEM
3WREE MG 27 A SR B AR Bk
1.3 HIEHSHT

K SPSS 17. 0 B4 4b #E % 8% , R H Duncan”’ s
B 2E AT AR S . SRS B PCR 4L
iR H MeV 4.9. 0 B2 I, XF I 32 R

BN RS AW G R A AR S 2E DR AR X Rk
TR LB SR s W2 N 3R A W 45 SR fi A G
e PURH R IR A (] AT B IR ARAH AR 0T

2 ZERFpr
2.1 BRLEEDETUSN

rR AR B R ¢ Hort16A° S50 & B 3h A28k
TR 1, KA 4B S 2~ 140 d, AR RRBERE &L R

1-25. S 3IRAESE 2.9.16 .23 30,37 44 .51 .58 .65.72.79.86 93,100,107 . 114 121 128 135 F1 140 d DA KSR J5 7.12 .14 Fl 16 d 4 5 SCRE I
Transverse section of fruit at 2, 9, 16, 23, 30, 37, 44, 51, 58, 65, 72, 79, 86, 93, 100, 107, 114, 121, 128, 135, and 140 d after flowering, and 7,

12, 14, and 16 d after harvesting, respectively.

1 REGAEH G HortloA’ RELEZBHBE
Fig. 1 Dynamic change of fruit development of Actinidia chinensis ‘ Hort16A’
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‘Hort16A” WY SR P&k (0 Horh L5 58 d, SRScH A
THURAS  4E)G 79 d, Bl F Rt 4E)5 93 d, Fh
TIHLRAS R, 65 140 d RS , Bl 552 5 BN
Ak, R R BB T
2.2 RERERAPHEFEMEHE NESENT
BEUSHT

MR FP AR R A Bk AP Hort16A° SR 592 R J5 - A
B AR RIE B (1) 6 ERIE 712,14 FT16 d RA
H SRS N R S o AT T, 4
(F2) FW. KRG 7~16 d, T AEERBE R
‘Hort16A™ SR A it 4 R & it 2 e T R BRI 48
fbitash  RIG 16 dCGRATE A BB G) LR 4
EORDERIRG 12~16 d, B PEAS PE
FEBCRIG T d FHE, (H 25 5 KR B 3K f AR
IR R N 3R/ 4R R L R T A ke
HAERG 16 d BETE.

F2 HEBBHRDH HortleA' RIRXRERATEBEIETL
(X+SE)V

Table 2 Change of pigment content in flesh of postharvest fruit of
Actinidia chinensis ‘ Hort16A’ (X+SE)"

o= BRF/ (mg - kg™") FE MR/
RIFFRBd Pigment content e
Days after -
Y . Kk : Carotenoid/
harvesting WE=a ELZE NS h dm}; 1 rati
Chlorophyll Carotenoid chlorophyll ratio
7 0.094+0.012a  0.028+0.006a  0.303+0.073b
12 0.135+0.017a  0.043%0.007a  0.327+0. 067b
14 0.140+0.017a  0.052+0.010a  0.375+0. 089b
16 0.024+0.007b  0.045+0.013a  2.029=x0. 850a
D[R F) h A [ N R R OR 22 5 3% (P <0.05) Different
lowercases in the same column indicate the significant difference
(P<0.05).

2.3 RERERAPHFEMEHRE NEEMER
TNPEMRE X E BB RIEEFES

ARG A b Hort16A° 5 52 3% J5 SR P vt
SR AW A U & 3L R CAOI ., GIuTRI , LHCBI |
LHCB2 RBCSI .CBRI CLHI ,CLH2 F CLSI, M %%
W i #H ¢ & [ PAOI ., PAO2 , PPHI . PPH2 . PPH3 |
SGRI 1 SGR2 , 251 % NRAEW G WAHCER PSYI |
PSY2 . CrtlSO1 . PTOX1 , ZDSI . ZISOI . PDSI . LCYBI .
LCYB2 LCYEI .CYPI .CYP2 1 CHYI DA% N &
VA A 5 JE [l NCEDI . NCED2 .ZEP1 ,VDEI .VDE2 |
CCDI 1 CCD2 Wy FiRFrtEILIE 2,
2.3.1 tgF e mAnEiia X A B o) Z AR
oA W 2-A WU CRJE 12 d MR A YA

FFE B CAOI, GITRI , LHCBI , LHCB2 . CBR1 1l
CLHI FEAWAX RIBECR G 7 d BUAX 3R15 5 i
FTE, 2 A BEREAR R G 7~16 d,RBCS1 1 CLSI
FEDR AR 2238 B B S T S R AR T s 9 AR Ak
PoRIG T~ 16 d, CLH2 F [H {) A X 26 38 1 T i 3%
Ak

& 2-B AT UL R JG 7~ 16 d, M4 KA G 5
o PAO2 PPH2 Fl PPH3 DK B AR ik i 5L e i
F T JE AR 28 A % PAOT . PPHI 1 SGR2 %
PRI 8 A 0T 2R 36 B B S s J AR P T v i s b 3
K5 16 d,SGRI &N AT R ik i W& T s, Bk
% ,PAOI PPHI ,PPH2 SGRI i SGR2 ¥R 7E XK )5
16 d BYAHXTRIA 5 0 TR IS 7 d WA KRR,
2.3.2 RAPF A EMESRAERAXAR KL
HHESH HE2-C ARG 7~16 d, 25803 b E
WA A S SLH Y CrISOT , ZISO1 F1 LCYBI KL A
(RN IR i 2 ST = S BRI 1Y A2 Ak 3 cypl
CHYT BEPH 1 AH X 2 15 1 52 20 7 T s 1 A8 b ka3
LCYB2 FEPH A X 323k i 18 3 T 5 CYP2 LR i AH
PRIk ARG 16 d B3 Fh i LCYET 35 A4 A XF
F Ik ) 2 e T = IS BT i i AR Ak 3 PSYT
PSY2 ZDS1 F1 PDSI F:PH R AHRT 35 5 JC i 28 1k
PTOX1 FE X AR X 3% 55 1 52 380 W R AT 1% A2 Ak 35
MUK, CrilSOI  ZISO1 . LCYB2 .CYP1 Fl CHYI %
HTERIG 12~16 d WA REE B E S TRE 7 d
AIARXT Rk,

I 2-D AT 0L 2R 7~ 16 d, 25508 N Z A
FFL K NCEDI NCED2 .ZEP1 1 CCD2 H: X By AH
X AR R E T, VDET PR B AR 20k i 5 e
FR e S AT T 5 (R AR Ak R 35 VDE2 DR i A X
Tk BICRRNE Fm ARk, cCp1 HE P 1R
ek i B TR B E BRI AR
2.4 EXMESH

FRARTRAGEA i b ¢ Hort16A” 52 52 3% 5 SR P ot
GRRFNAIAE bR 5 H A R R A A DG 5E
PRIRF X 3 325 s () 1) R DG 4o B 29 ) DL 3R 3 RN R 4,
SEILFRI . R ARBRBER S A ¢ Hort16A” SR S5 SR A
H SR 2 i 5 ek R B AR DG LR PAO2 JEIA
AR IR FEAE 0. 05 ZKF | 3 IEAHDG, S 4R
R AR DG I R SGRT LR AR X Rk 7 0. 05 7K
FEREAMG, RAPEHE NRER SR

NE AW A ARSI TR LCYB2 F1 CYPT K B AH
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AR
1.0 5.0 10.0
FAXI ik Relative expression level

D1 D2 D3 D4

CAO1

GluTRI
LHCB1
LHCB2
RBCS1

53—
1.0 3.0 6.0
FAXT ik Relative expression level

D1 D2 D3 D4

PAOI
PAO2
PPH1
PPH2

C
1.0 5.0

D1 D2 D3

10.0
FXT ik Relative expression level

D4

CBR1
CLHI
CLH2
CLS1

PSY1
PSY2
CrtISO1
PTOXI
ZDS1
ZDS01
PDS1
LCYB1
LCYB2
LCYE]
CYPI
CYP2
CHY1

PPH3
SGRI
SGR2

L ———
1.0 5.0 10.0

FXT ik Relative expression level

D1 D2 D3 D4

NCED1
NCED2
ZEPI
VDEI
VDE2
CcCDh1
cCD2

D1,D2,D3,D4; 433I4RJ5 7.12.14 F1 16 d Representing 7, 12, 14, and 16 d after harvesting, respectively.

A, SR AEYA AIIEEE R Chlorophyll biosynthesis related genes; B: M4 [ AR HEEH Chlorophyll degradation related genes; C: 5% M E4E
Y& AR CEEH Carotenoid biosynthesis related genes; D: 25548 3 B AfAH XL Carotenoid degradation related genes.

2 AERRRB TR Hort16A RERFRAPHFEEMENY MEEY S HMPEREXE R R AT
Fig. 2 Expression characteristics of biosynthesis and degradation related genes of chlorophyll and carotenoid from flesh of
postharvest fruit of Actinidia chinensis ‘ Hort16A’

Y FIAEAE 0. 05 K | W 3 IEAHSE

FRARBRAE R i ¢ Hort16A° SR 52 % J5 - v i
SRE NSNS N AW B R R A A OG5 PR AR X 3%
IR A T o B L 5 Fdk 6, 5 R Eon .
HAERRAE B i Bl Hort16A” SR SR 5 S A -4 %

FSEEA T N R A5 BURN B A A G 35K R A ]
FAXF B R M 7E 0. 05 B 0. 01 K P MG, H
o SR ER AR W) G BRI i A DG BE IR A0 T
(AR % % 35 8 5 GIuTRI  LHCBI . LHCB2 . CLHI FI
PPH3 FERAFHXS FRIB 5 AE 0. 05 7KF b g ZEIEAHE,

F3 PEBBEHLEM HortloA’ REREFRAPHERRESHRREY A B FMEFEXERBX RIEEEHHEXES T
Table 3 Analysis on correlation between chlorophyll content and relative expression levels of chlorophyll biosynthesis and degradation related
genes from flesh of postharvest fruit of Actinidia chinensis ‘ Hort16A’

Ere HRR R AR AR MR RELY  Correlation coefficient with relative expression levels of different genes!
Index CAOI GluTRI LHCBI LHCB2 RBCSI CBRI CLHI CLH2
-4 2 & & Chlorophyll content 0.350 0.072 0.474 0. 440 -0.763 0. 483 0. 146 -0. 655

AN T PR AR R ek A AR DG R ALY

)]

JehE Correlation coefficient with relative expression levels of different genes
Index CLS1 PAOI PAO2 PPHI PPH2 PPH3 SGRI SGR2
4% & & Chlorophyll content -0. 180 -0.744 0. 908 -0.388 0.092 0.535 -0.972:x -0. 865

D sy FIRTE 0. 05 KL B FEHMI K Indicating the significant correlation at 0. 05 level.
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R4 PEBRBEHRRHM HortloA’ RERFRAPEAL NREESENAE MREV S HMEMRBXEEEIRIES BB XED N
Table 4 Analysis on correlation between carotenoid content and relative expression levels of carotenoid biosynthesis and degradation related genes
from flesh of postharvest fruit of Actinidia chinensis ‘ Hort16A’

B SRR A F Ik B IASE R B Correlation coefficient with relative expression levels of different genes])

Index PSYl  PSY2  CmiSOI  PTOXI — zZDSI  ZISOI  PDSI  ICYBI  ICYB2  LCYEI
A% P E & & Carotenoid content  —0.065 0. 767 0.828 -0.452  0.335 0.823 0.235 0.150  0.940= 0.194

$otr SRR AN IR R E R LY Correlation coefficient with relative expression levels of different genes D

Index CYPI CYP2 CHYI NCED1  NCED2  ZEPI VDEI VDE2 ccpl ccD2
28 N Z &R Carotenoid content  0.925% 0. 106 0. 623 0. 549 0. 467 0.679 -0.285 0.151  -0.328 0. 390

D s FIORTE 0. 05 /K- _E i 3 AH5E Indicating the significant correlation at 0. 05 level.

®5 HERRRMRT Hort16A’ RILR 5 R A P IR EREY G BN AFHE X F 4 3 3R 1% 52 (8] 1948 X 5 4
Table 5 Analysis on correlation among relative expression levels of chlorophyll biosynthesis and degradation related genes from flesh of
postharvest fruit of Actinidia chinensis ‘ Hort16A’

VRS E SN =y AR FER AT F IR BB AR ELY  Correlation coefficient among relative expression levels of different genesl>
Relative expression

level CAO1 GluTRI LHCBI LHCB2 RBCS1 CBRI CLHI CLH2
CAOI 1. 000

GluTR1 0. 959 1. 000

LHCBI1 0. 920 0.851 1. 000

LHCB2 0. 964 0. 903 0. 991 =3 1. 000

RBCS1 0.214 0. 440 -0.090 0.012 1. 000

CBRI1 0.798 0.728 0. 970 0. 930 -0.244 1. 000

CLHI 0.978x 0. 997 3 0. 869 0. 922 0.392 0. 740 1. 000

CLH2 0. 475 0. 699 0.268 0.344 0.915% 0. 148 0. 647 1. 000
CLSI 0. 803 0. 895 0. 540 0. 639 0. 745 0. 347 0. 886 0. 841
PAOI 0.308 0.539 0. 035 0.128 0. 989 -0.110 0. 488 0. 964
PAO2 0. 637 0.39%4 0.617 0. 634 -0.422 0.529 0. 467 -0.321
PPHI 0. 636 0.775 0.331 0. 440 0. 881 0.133 0.754 0. 903
PPH2 0.779 0.776 0.472 0.584 0.573 0.244 0. 796 0.583
PPH3 0. 978 0. 880 0. 933 0. 965 0. 026 0. 824 0.914x 0.284
SGR1 -0. 340 -0. 080 -0.550 -0.485 0. 834 -0. 602 -0. 145 0. 654
SGR2 0. 026 0.272 -0.260 -0. 165 0. 981 % -0.383 0.217 0. 857
FAXT Rk ARV HE D AR X2k B [ AU A B 2EY Correlation coefficient among relative expression levels of different genes'
Relative expression

level CLS1 PAOI PAO2 PPHI PPH2 PPH3 SGR1 SGR2
CAO1

GluTR1

LHCBI1

LHCB2

RBCS1

CBRI

CLHI

CLH?2

CLSI 1. 000

PAOI 0. 791 1. 000

PAO2 0.229 -0. 400 1. 000

PPHI 0. 970 0. 904 0. 029 1. 000

PPH2 0.918 0.583 0.501 0. 868 1. 000

PPH3 0. 684 0.115 0.774 0. 489 0.724 1. 000

SGR1 0.257 0.789 -0. 824 0. 475 0. 052 -0.520 1. 000

SGR2 0. 602 0. 957 -0.578 0.773 0.414 -0. 166 0. 925 1. 000

D FIRTE 0. 05 /K - i FAHSE Indicating the significant correlation at 0. 05 level; #x ; F/RTE 0.01 /K |- M54 Indicating the significant

correlation at 0. 01 level.
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Table 6  Analysis on correlation among relative expression levels of carotenoid biosynthesis and degradation related genes from flesh of
postharvest fruit of Actinidia chinensis ‘ Hort16A’
FXFF k= AN ) 5 R A ) 235 ] B AE SE R BLY Correlation coefficient among relative expression levels of different genesl)
Relative expression
level PSY1 PSY2 CrtlSO1 PTOX1 ZDS1 Z1S01 PDS1 LCYBI LCYB2 LCYEI
PSY1 1. 000
PSY2 0. 000 1. 000
CrilSO1 0. 104 0.987#x  1.000
PTOX1 -0.442 0.114 -0.042 1. 000
ZDS1 0.716 0. 667 0. 708 -0. 058 1. 000
Z1S01 0. 121 0.986+#x  1.000%* —0.045 0.721 1. 000
PDS1 0.932x 0.361 0.457 -0.397 0. 902 0.472 1. 000
LCYBI 0.236 0. 740 0. 678 0. 541 0.792 0. 684 0. 468 1. 000
LCYB2 -0.122 0.933: 0.950%  -0.141 0. 466 0. 944 = 0.233 0.448 1. 000
LCYE] 0.515 0.704 0. 688 0.289 0. 938 0. 699 0.719 0.951= 0.428 1. 000
CYPI 0.304 0. 663 0. 769 -0. 668 0. 520 0.770 0.542 0. 131 0.813 0. 288
CYP2 0. 868 -0.175 -0.025 -0. 817 0.410 -0.012 0. 760 -0.217 -0.111 0. 096
CHY1 0.473 0. 127 0. 281 -0.970+* 0.245 0.284 0.512 -0.344 0.356 -0. 095
NCEDI 0. 766 0. 609 0. 706 -0.453 0.912= 0.717 0. 940 0. 501 0.545 0.721
NCED2 0. 163 0. 920 0. 881 0. 351 0. 804 0. 885 0.473 0. 944 = 0.717 0. 906
ZEPI 0.174 0.980#x  0.974x* 0. 120 0.798 0.976+ 0.513 0. 826 0. 861 0. 826
VDEI 0. 620 0. 288 0. 259 0. 408 0.785 0.274 0. 661 0.819 -0. 054 0. 879
VDE2 0.721 -0.272 -0.115 -0.917=* 0.204 -0. 106 0.592 -0.433 -0. 126 -0.133
(o(012)] -0.304 0.299 0.153 0.973* 0. 167 0. 152 -0.202 0.719 0.010 0.497
cen2 0.735 0. 007 0. 166 -0.927* 0.392 0.175 0. 708 -0.248 0. 146 0. 051
AHX] 2R3k AN [r) 35 R A ) 22 35 4 6] B A € R B0 Correlation coefficient among relative expression levels of different genes!
Relative expression
level CYPI CYP2 CHY1 NCED1 NCED2 ZEPI VDEI VDE2 CCD1 cen2
PSY1
PSY2
CrtlSO1
PTOX1
ZDS1
Z1S01
PDS1
LCYBI
LCYB2
LCYE]
CYPI 1. 000
CYP2 0. 466 1. 000
CHY1 0. 825 0.793 1. 000
NCEDI 0.778 0. 655 0. 620 1. 000
NCED2 0.415 -0. 185 -0.118 0.611 1. 000
ZEPI 0. 637 -0. 065 0.123 0.710 0. 964 = 1. 000
VDEI -0. 120 0. 149 -0. 306 0.499 0. 626 0. 460 1. 000
VDE2 0.475 0.970 0. 862 0.519 -0.360 -0.202 -0. 096 1. 000
CCDI -0.514 -0.737 -0. 895 -0.239 0. 548 0.326 0. 557 -0.877 1. 000
ceD2 0. 692 0. 952 0. 939 0.708 -0.116 0.070 -0. 036 0.960+  -0.835 1. 000

D s FIRTE 0. 05 K- B HHE Indicating the significant correlation at 0. 05 level; s

correlation at 0. 01 level.

RBCSI 3R BAEXT#3k4 5 CLH2 \PAOI F1 SGR2 H:
DRI AF R 223k B AE 0. 05 5 0. 01 7KF | & 2 IEAR S,

FIRTE 0. 01 K b B EHHC Indicating the significant

PAOI B M X F ik ik 5 CLH2 . PPHI FIl SGR2
LA FE IR FEAE 0. 05 KF b 835 IFAH G, SGRI



%3

KR, A hARERIERR AP Hort16A PRI TR 0 43 F B 9

FED A AH X 238 5 SGR2 F [N A X £ ik TR
0.05 /K bW EIEAESE, PAO2 SEH AR N ki 5
At -2 2R A W) BRI B3 i A G 5 R (%) A R 38
PAEDCHERI AN 2, B8 N R AR A BOR % A A
KEEL A, PSYT FEH W AH X Rk &5 PDST 1)
AEXFRIRETE 0. 05 /KCF- L IEAH DG, PSY2 ZE A
X F£ K E S CrISO1 ., ZISOI . LCYB2 . NCED2
ZEPIT JEF AT R B 7E 0. 05 5% 0. 01 /K- I g 3
IEAHSG, ZDST FEH B A X ik & 5 PDSI (LCYET
NCEDI J& A YA 3K 5 7E 0. 05 7KF I I 3 IE A
X, PDS1 B AN Rk I8 5 NCEDI FEH A%
FIRTAE 0. 05 /K 1 2 IEAHSE, LCYBT HE Ry AH
P Feik 5 LCYE]D Il NCED2 FE IR B A X} ik &8 7E
0.05 /K F I i 3 IE M6, LCYB2 K&K A % 26 ik
5 CrISO1 F ZISO1 F&H A X 3k & 7E 0. 05 /K
- REIEASE, CYPI P A ek 1 5 HAh
BHEE N Z AW 1R A i R DG 356 DR ) A X 3R 3K £ 1Y
FHOCHE AN 1 2

3 i Ausib

BRERb SRS R B A R B ek, G R
TR, R R (3 0 A, AR S A i
SEABRIE R S A S 4 €, R AR LA /N e
BRBERE SR« 4 (* Jinfeng’ ) 7EAEJT 130 ~ 140 d,
0 TR RIS SAR AR, T P R A R ks, SR
B AR iR b R R B AR
AR h ) EE AR, Ko wis TRATE
B PR BRI A S BRI A A SR i i 3R
(S5 wWaR S L = A e a7/ e T - g NS Bl
R AP AEERAE A S R Hort16A 75 JE IR S 2
ML R SRR B AR B 4 R B TS e
B EEREAR AR N RS A BT A A B AR
UEAA S A ik 2 28 B PR A SR AR B 2 2

2 RAC o R SRR AR YA B SR R G IR
MR AR 3 BB Pilkington %5 BFITIN N,
M2 R AW A A SC 3L R RBCS I CAO J& K HE
PRIBRAGERE AR G 2R3 1t 1 BRI S B SR R AE W &
TR, MR BERATSCIE R TR PAO LR 4 i 1) 25
AT AL BEE 4R R o ISR i, S A
SR gg /% I R TE R A R AR R RN 4 1A 3

WiERE ( Actinidia chinensis var. deliciosa (A. Chev.) A.
Chev. ) 43R5k  (H A2 7E 8 A BRIEAE SR 52 % & Bir BOH:
FHOOT s i By, S A R AR Y G BERE (R . SGR A&
PRI [F) Al 2 It 3R R e 170 DG R R R, T Ll o 9
PPH .PAO Fil RCCR %5 £ />H-28 2 [ f# i ( chlorophyll
catabolic enzymes, CCEs) Fli Yt & &% I (light-
harvesting complex I ,LHC Il ) #H E.AE H, I i SGR -
CCE-LHC T & &5 A, i fie {2k 52 A LHC I _E-fi%
B A BRI, v AR Bk R
“Hort16A” A HHIT 20 3% 5 B 5 PAO2 ZED BARXT %
IKETE 0.05 KV E B3 EAHSE, 5 SGRI B 1 AH
XfRIKTETE 0. 05 /KF BB E A, 5 BRI 4s
FAFTE S ), BAR D R AT i — 2D 5E . AT
o AR R A R Hortl6A SR P cA01
GTRI LHCBI LHCB2 .CBRI F1 CLHI 6 W4t &4
W65 JSRH DG DR 4 X 3 3K kB A It 4 3R 1Y) A fik
WAL, 1 PAOI PAO2 PPHI PPH2 PPH3 SGRI F
SGR2 T >4 LB A AR G HE ISR IR 5 12~16 d
AR Feik i GR B B35 ToR)E 7 d AT R A
T, PRI SR A R P v A R R R B
FeH R YR PR R T DR S 2 B
W OO E ) MYERNERE MR A
B BURRTE YRR A GRSE T H2REA S N R
Y6 10 %) I 45 B 7 AN [) 9 b 8] #7 7E 25 5, PR
( Capsicum annuum Linn.) 9 PSY Fl PDS F&H B9 A X
Tk, KAE N E R R Cirus
sinensis (Linn.) Osbeck ) /' PDS LR AR Rk &5
FEAE MR EIEMEY S KRB E B (Actinidia
macrosperma C. F. Liang) #' PSY . ZDS F1 LCYB 5 3&[H
ARXS Rk T, I M R R TS K
TRAERE I 2 S5 Bk (Actinidia melanandra Franch.)
FAJFAH BEAE R R B IR b RS ET
i, [ LCYB e [K iy AR X ik 1 T, OF HAE @ 2R
W SR A SRS 2R R IR R ok xR
ki 225 K U] LCYB JEHTEZE I 2 M Ry Rt
PR g AR R EEMEMY . ARSI, P AR
BEAL B Hort16A” SR RIS N R &8 5 LCYB2
FERYARRT A B AE 0. 05 K R EMK, 5 1
RIFFEEE R, TERIG T~ 16 d, ARGk & Fh
“Hort16A” SRAGIAZ WAL 8, KIS MRS ETHE
BIRELM, M2 b RAY S U SCHE P b
CrtISO1 . ZISO1 .LCYB2 ,CYP1 1 CHY1 JEIH ) HH %t 3¢
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iNeE DL M R B N R R A OCSE I NCEDI
NCED2 . ZEP1 Fl CCD2 F: R HYAHS 2 ik 1 44 . 2 Tt
=, VAT RE RS 8 N RAY A RS R 8 T
A

ZE LTI RAEBRAEA AL A ¢ Hort16A” SR S0R 5
Teo s e S R S 2R A W D R 2K 1%
R I BO S R F AL, R R R AR R E R
o EVGEPARBRR A SRR SIS DR A
W45 R it v 1 S SRR B DR A 5 D BB AT, %o L0
LRI TIRAMGE . LAh, M R A S F4:
W1 o it A D 56 B v A 331 35 PR %) A 6 2 38 [
AEAE DA G T I S 35 R [0 ) B 2R ) A DL G
T B I o — 2D W SR A TR
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