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Table 1 Effect of different light treatment on genes expression involved in anthocyanin biosynthesis
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Table 2 Effect of different light quality on genes expression involved in anthocyanin biosynthesis
KB YFEAS ZRERER RIBKK EE BT

UV-A.UV-B B CHS ki CHRISTIE %0371, & 438

UV-B Rt CHS-A.CHS-B,CHS-G.CHS-J A KOES 4:[39]
a0 &4 CHS-A.CHS-J i KOES #[39]
N 5 )7 X BnCRY1 B33 (Brassica napus) ¥tk BnCRY1 +iE MITHU 4:[40]
UV-A 53 (Brassica rapa) cytochrome P450 ,PAL ,F3H,ANS,CHS,DFR .GST LA Wk ghaslal BO &l42]
UV-B BB (Lactuca sativa) W F3H,CHS.DFR i PARK #%s[43]
uv i (Solanum melongena) CHS.,DFR i TOGURI %:[44]
UV-A $AE N (Daucus carota) 40l DcCHS1.,DcCHS2 | HIRNER %:[45]
N ¥ts (Myrica rubra) 52 MrMYB1 MrCHI MrF3H MrF3’ H . MrDFR1 MrDFR2 MrANS +iE SHI 4[46]
UV-A K E.(Glycine max) €T R4 PAL,CHS,CHI,DFR ,ANS\UFGT ,MYB75 ,CRY1,CRY2 UVR8 +iE B iR A7)

3.3 JtHEmMEYE A

EARFEEFRAHT MY EEESEAREYK
SEFRFE RN AR, DUSSI 45048 3 98 P PERL7E 400~
500,500~600,600~700 nm FI>>700 nm B FHFH
ERIA P, K 600~700 nm 5y B8 5 AT WLEEL
F2 3R] W EIE R AT LM AR T AR R
AR E AN B MSOL R A BT MR T T A
A TE e R B A R B E 6 B ESM R e
JERE BB B AT A R s PR TR R ST
RS T X — & AT HREEER UV-B. . H
6 GELLE LGRS, H A 56  UV-B 35 33800 5 B
B, REFFRER, AR ER BRI, &
SMEREST T R SLE i, v WLOE T & A — M, 2040
LR ILPFRAEE AR,
4 HiLFRE

KFAHFHMIFRIELE 10 FRBUE T R B EW
BUR . REHHEYEHE T A BAESRES 2925 W1,
XTI GREE K7 pHVE SR TR ) A A KA
WHIZEAEY LT T & BR8N 38 2 A W)
BHGE . WREENINEFERET T A R R, 2T
KX —FEINARTH T, ExPHEEmE s F &
B MALEIR TR0 T . BRI DGR AR R
XA AT T AR A BN R R 4 O T B A B B A
THMT. (EX YT H SR F . E T2
)RR REF ST . —RIFR A TS LA B — , B R
KHHEFIEEHRERNTFEZEHESVR,Z 2T
HEYHFET S BAENRRE. 2R

B—, ZEPTEAR FEF AL ALY b, B SE R —
LG BT 5T . = RIGIR LT 1 8 B A
PLRIBTFE v A B, B BT 15 B 7 B R I SRR K L
ZAENRBAHTAERA N AR, WRETIHHE
T HIHEBRIGACE O GRS BANED Ak 2 AL B
FHH A BARED Z 18] 9 56 Z FNTE 5B 6 AT B

S E 30k
(1] Arde. L ERRIEHE T A Y& BAH X5 B 40 B R R B (D). it
MWL R, 2012.
[2] 4Pk, B0, REBR, §. B 2B EFR TS RARXEBER
FITERE 5 R0, FEAR L 24, 2013(9) :854-858.
(3] #pa, X\vk i, XU 4R 3, 45, SRR AL R IE € 8 & PyCHI fi
PyFSH B 32/ 5 3R 5 0BT, R4 24, 2015(3) - 359-365.
[4] %{%:%),ISHI K,SOEDARJO M. Myb 281 [E Tbmyb 75 H B AR i Fh
FPEFELT]. A ER 28R 2008(5) - 87-89.
[5] BT AREHEHFMEEET A AL X EIHPE[D). bat:
R AR B B 2014
(6] FK¥E. DUF LB AEYAE S H 4 R HAE @ IE ALK (D], v% . i
ARPRFHEL K%, 2011,
(7] BEZ,MEHEE, PRI, 5. we N7 5 001k P B B R BUE /b e
SRAETH T T2 Pl LR 2R , 2014(4) :373-382.
(8] AMOCH. FEKANREE KA, K e R EMERID].
H & HF BRI K, 2012,
[9] WEISS D. Regulation of flower pigmentation and growth: Multiple sig-
naling pathways control anthocyanin synthesis in expanding petals[ J]. Physio-
logia Plantarum,2000,110(2) :152,157.
[10] Wes, AL, RER, 5 MY EFERTAEYE R ERIEMNTR
HRE] PEEY TR, 2012,32(8) :94-99.
[11] LU Y,ZHANG M, MENG X, et al. Photoperiod and shading regulate
coloration and anthocyanin accumulation in the leaves of malus crabapples[J].

Plant Cell Tissue & Organ Culture,2015,121:619-632.

199

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- BRI -

wF @ ¥ 2016012):197~201

[12] seEsEft. gent-2=nt A R 4k Ko wi R R BF 5E (D). M /K8 R LAk
Wk K2,2006.

[13] ZREF- LM 3K o B SRR R X 35 v B 28 A4 R AL
R B Ho A FHLKILD]. B3 . B B, 2008,

[14] ZRER, XRET . R IAEF HARBHLH BRE ARG R ZReR LA
2,2007,35(16) :4755-4756.

[15] LIPPHARDT S,BRETTSCHNEIDER R,KREUZALER F,et al. UV-
inducible transient expression in parsley protoplasts identifies regulatory cis-
elements of a chimeric Antirrhinum majus chalcone synthase gene[J]. Embo
Journal ,1988,7(13) :4027-4033.

[16] B, M BB, 2CH, 5. R R 8 6 A B 41 vt 4 AR it (2 R BLAY 3
WAL, PHALAR MBS KM A ARPBHERRD ,2008(10) :153-157.

[17] EHB,EE, R, % FHEREEFT AR SHXHM LR
BFELT]. B BB, 2005,37(12) £ 2028-2032.

(18] EAR B LA AGUAT KT AR5 R AMEMIDL. bt bk
b ez, 2012,

[19] COMINELLI E, GUSMAROLI G, ALLEGRE D, et al. Expression a-
nalysis of anthocyanin regulatory genes in response to different light qualities
in Arabidopsis thaliana[J]. Journal of Plant Physiology, 2008, 165 (8):
886-894.

[20] ROWAN D D,CAO M,KUI L W,et al. Environmental regulation of
leaf colour in red 35S: PAP1 Arabidopsis thaliana[J]. New Phytologist,
2009,182(1) :102-115.

[21] ALBERT N W,LEWIS D H,ZHANG H,et al. Light-induced vegeta-
tive anthocyanin pigmentation in Petunia[]]. Journal of Experimental Bota-
ny,2009,60(7) : 2191-2202.

[22] NAKATSUKA T,NISHIHARA M, MISHIBA K,et al. Temporal ex-
pression of flavonoid biosynthesis-related genes regulates flower pigmentation
in gentian plants[J]. Plant Science,2005,168(5):1309-1318.

[23] GONG Z, YAMAZAKI M,SUGIYAMA M, et al. Cloning and molecu-
lar analysis of structural genes involved in anthocyanin biosynthesis and ex-
pressed in a forma-specific manner in Perilla frutescens[]]. Plant Molecular
Biology,1997,35(6) :915-927.

[24] TUNEN A ] V,KOES R E,SPELT C E,et al. Cloning of two chalcone
flavanone isomerase genes from Petunia hybrida : coordinate, light regulated
and differential expression of flavonoid genes[J]. Embo Journal, 1988 (7).
1257-1263.

[25] MATUS J T,LOYOLA R V A,PENA N A,et al. Post-veraison sun-
light exposure induces MYB-mediated transcriptional regulation of anthocya-
nin and flavonol synthesis in berry skins of Vitis vini fera[]]. Journal of Ex-
perimental Botany,2009,60(3) :853-867.

[26] FARZAD M, GRIESBACH R, HAMMOND ], et al. Differential ex-
pression of three key anthocyanin biosynthetic genes in a color-changing flow-
er, Viola cornuta cv. Yesterday, Today and Tomorrow[]]. Plant Science,
2003,165(6) :1333-1342.

[27] SCHMELZER E, JAHNEN W, HAHLBROCK K. In situ localization
of light-induced chalcone synthase messenger-RNA, chalcone synthase, and
flavonoid end products in epidermal-cells of Parsley leaves[]]. Proceedings of
the National Academy of Sciences,1988,85(9) :2989-93.

[28] MENG X,XING T,WANG X. The role of light in the regulation of an-
thocyanin accumulation in Gerbera hybrida[]]. Plant Growth Regulation.
2004 ,44(3) :243-250.

[29] ROMAN U, ALEXANDER B, ATTILA O,et al. Genome-wide analysis
of gene expression reveals function of the bZIP transcription factor HY5 in
the UV-B response of Arabidopsis[]]. Proceedings of the National Academy

200

of Sciences of the United States of America,2004,101(5) :1397-1402.

[30] =TT, X, W 3, 55, B AT MY 2 WL BE RO & RRIE T ST 3t JR
[J]. B 22431, 2005, 32(2) :352-358.

[31] SCHRERG BZ, FIAF, 55, IR 5Ot X R A . & m it a2E 1k
BIRZmaLT]. 7o AR A RS, 2003(1) £ 32-34.

[32] ZEm , REH,FERR, 5 OB T MEE RS’ IEE T
AR LT, bk 241, 2011(3) . 231-238.

[33] k. BRBEIE F X nt i R A= 4 Bt @ BB A R (D], 1 /R
T ARIbML K%, 2007,

[34] #AWT, AT, B2 R FREEY AT R T AR A2 AMLE
LM 42417, 2010,45(3) :307-317.

[35] SONG Z,LI T Z,XU G X,et al. Effect of different light spectra on the
surface coloration of ‘Red Fuji’ apple[J]. Acta Ecologica Sinica,2009,29(5) :
2304-2311.

[36] LIPPHARDT S,BRETTSCHNEIDER R,KREUZALER F,et al. UV-
inducible transient expression in parsley protoplasts identifies regulatory cis-
elements of a chimeric Antirrhinum majus chalcone synthase gene[J]. Embo
Journal,1988,7(13) :4027-4033.

[37] CHRISTIE J] M, JENKINS G I Distinct UV-B and UV-A blue light
signal transduction pathways induce chalcone synthase gene expression in
Arabidopsis cells[J]. Plant Cell,1996,8(9) :1555-1567.

[38] E&, T/, BOLMBEREN IR ST L @K F R B CHS HE KK
B R LT ). By SE TR 2 4%, 2004, 12(3) - 252-256.

[39] KOESRE,SPELT C E,MOL J N M. The chalcone synthase multigene
family of Petunia hybrida (V30): differential,light-regulated expression dur-
ing flower development and UV light induction[J]. Plant Molecular Biology,
1989,12(2) : 213-225.

[40] MITHU C,POOJA S,KHURANA ] P. Cryptochrome 1 from Brassica
napus is up-regulated by blue light and controls Hypocotyl/stem growth and
anthocyanin accumulation 1[J]. Plant Physiology,2006,141(1) :61-74.

[41] ¥Fakgh , ZE R 8. RETEH AR AW & B E mRIB T
H YA 305 43T A M2 4R , 2006, 32(5) :583-586.

[42] BO Z,LI Y,XU Z,et al. Ultraviolet A-specific induction of anthocyanin
blosynthesis in the swollen hypocotyls of turnip (Brassica rapa)[]J]. Journal
of Experimental Botany,2007,58(7):1771-1781.

[43] PARK ] S,CHOUNG M G,KIM ] B,et al. Genes up-regulated during
red coloration in UV-B irradiated lettuce leaves[J]. Plant Cell Reports, 2007,
26(4) :507-516.

[44] TOGURI T,UMEMOTO N,KOBAYASHI O,et al. Activation of an-
thocyanin synthesis genes by white light in eggplant hypocotyl tissues,and i-
dentification of an inducible P-450 ¢DNA. [J]. Plant Molecular Biology,1994,
23(5) :933-946.

[45] HIRNER A A,SEITZ H U. Isoforms of chalcone synthase in Daucus
carota L. and their differential expression in organs from the European wild
carrot and in ultraviolet-A-irradiated cell cultures[]J]. Planta, 2000, 210(6)
993-998.

[46] SHI L,CAO S,CHEN W, et al. Blue light induced anthocyanin accumu-
lation and expression of associated genes in Chinese bayberry fruit[J]. Scientia
Horticulturae,2014,179.98-102.

CA7] JRARGA » SR IRTHE , IR AIEHR , 5. UV-A B S REFE X PR HEEH
RRM S THLELT]. o EAL R, 2015(12) : 2408-2416.

[48] DUSSI M C,SUGAR D, WROLSTAD R E. Characterizing and quantif-
ying anthocyanins in red pears and the effect of light quality on fruit color[J].
Journal of the American Society for Horticulturalence,1995,120(5) ; 785-789.
[49] KENDRICK R E, KRONENBERG G H M. Photomorphogenesis in

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2016012):197~201

plants[J]. 2nd Edition. Kluwer Academic Publishers Dordrecht the Nether-
lands Pp,1994,52(1994) :309-312.

[50] JBUbR, ettt IR, 7EE R AW & BUR LA HLEE X 828 KA E
Mg ARLT]. B dh TR, 2007(11) £ 240-244

[51] OHTO M,ONAI K,FUKAWA Y,et al. Effects of sugar on vegetative

- BRI -

development and floral transition in Arabidopsis[]]. Plant Physiology, 2001,
127(1) . 252-261.
[52] WANG M. Effects of blue light and sucrose on anthocyanin accumula-

tion and chalcone synthase gene expression in Arabidopsis[J]. Journal of

Tropical &. Subtropical Botany,2004,12(3) ;:252-256.
Effect of Light on Anthocyanin Synthesis in Plant

ZHAN Liying, WANG Jing,LIN Yizhang
(College of Horticulture,Fujian Agriculture and Forestry University,Fuzhou,Fujian 352000)

Abstract: In recent years, there were some comprehensive descriptions of the environmental factors’ influence on
anthocyanin synthesis. Therefore,based on light factor the major impact,combining with the relative literatures,the paper
reviewed the effects of illumination time, light intensity and different light quality on the activity of the enzyme, the
expression of genes and the color reaction of plants. The paper pointed out that the longer the illumination time, the
stronger illumination intensity and blue and ultraviolet light were more effective to the biosynthesis and accumulation of
anthocyanins,to improve the enzyme activity and to promote the genes expression in most plants. In addition, it also
analyzed the problems unsolved in this field,in order to provide new ideas for future study work.

Keywords: light ; anthocyanin ; enzyme activity; gene expression
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