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R E . bR T e SERIThRESN, R T
PR CRY RAWMAE B EAFKIhEE. H,
CRY1 =& ZLi 5 4] N IR b K Al e 5] S8
WA R, T CRY 2 BT TR A
FEAEIF TR 38- 460 0 CRY 1 K2 AEH FH A rhHik,
CRY2 7EMF 3L, MRISHI Py Mg . CRYL
A CRY2 HEAGARIME EM: CRY2 fE44.
WA UV TR FEAR, CRY 1 AR 5 Bfi i),
5 £5iE

7, EANASMEAEANEAESO) TR E
F5HSRE PR E Ty s iR, o
FREMEEXETEEWMER. ik, AR
ZARZ MBAFEM EAER, flanfeie R S50am
R —ES NS AT, EAT A AT i
VEFRET>— SR . BT R K2 E b E
Y B A% P R G R e Jd o A s R A, T
XA 5T B AE R AR 2 OGRS S W AT (S
SRS LR D BRI R R R R
WHEAEKK—5, e a5 DNA 5
DNA- FE R E &M B BEERN SERES
T, BOMTIAT A R R R . BRI
Fadb 38 IE B2 B i R AR NG S AR 18P IR 7
A TIRKHED, (HIEA K IX L0 Rl — A
SRR EAE . A JE BT A BT AT s 2
T Rl e R G S SR EN ARG 5@
WA ME S BAER, R&sEEWEKK
BogAR, AT B B AL RS 5 i 5 1 W 2 R A%
SHIPLA

S5 3k

1 Lin C. Plant blue—light receptors. Trends Plant Sci, 2000, 5:
3377342

2 Xu ZH, Liu CM. The Molecular Mechanism of Plant

Beijing: Sci Press, 1999. 215 224

3 Briggs WR, Olney MA. Photoreceptors in plant photomor—

Development.

phogenesis to date. Five phytochromes, two cryptochromes,

one phototropin and one superchrome. Plant Physiol, 2001,

10

11

12

13

14

15

16

17

18

19

20

21

125: 85788
B, AR IOGESER. W KRB, BHERES. M

ARG FAEY . S2m. bRt BREEHAREE, 1998.
6347653
ZEdAl, WEERAR. R RN, AR FE I, 1993,

29(4) : 2487252

Toth R, Kevei E, Hall A et al. Circadian clock-regulated
expression of phytochrome and cryptochrome genes in
Arabidopsis. Plant Physiol, 2001, 127: 1607~1616
Devlin PF, Kay SA. Cryptochromes are required for phyto—
chrome signaling to the circadian clock but not for
rhythmicity. Plant Cell, 2000, 12: 249972510

Ahmad M, Jarillo JA, Smimova O et al. The CRY1 blue light
photoreceptor of Arabidopsis interacts with phytochrome A
in vitro. Mol Cell, 1998, 1(7): 9397948

Lin C, Robertson DE, Ahmad M et al. Association of flavin
adenine dinucleotide with the Arabidopsisblue 1ight receptor
CRYI. Science, 1995, 269: 9687970

Cashmore AR, Jarillo JA, Wu YJ et al. Cryptochromes: blue
light receptors for plants and animals. Science, 1999, 284:
7607765

Kircher S, Kozma—Bognar L, Kim L et al. Light quality—
dependent nuclear import of the plant photoreceptors phy—
tochrome A and B. Plant Cell, 1999, 11: 144571456
Yamaguchi R, Nakamura M, Mochizuki N et al. Light—de—
pendent translocation of a phytochrome B-GFP fusion pro—
tein to the nucleus in transgenic Arabidopsis. Cell Biol,
1999, 145: 4377445

Mas P, Devlin PF, Panda S et al. Functional interaction of
phytochrome B and cryptochrome 2. Nature, 2000, 408:
2077211

Ni M, Tepperman JM, Quail PH. PIF3, a phytochrome-—
interacting factor necessary for normal photoinduced signal
transduction, isanovel basic helix—loop—helix protein. Cell,
1998, 95: 6577667

Lin C, Shalitin D. Cryptochrome structure and signal
transduction. Annu Rev Plant Biol, 2003, 54: 469 496
Bouly JP, Giovani B, Djamei A et al. Novel ATP-binding and
autophosphorylation activity associated with Arabidopsis
and human cryptochrome 1. Eur J Biochem, 2003, 270(14) :
292172928

Quail PH. Photosensory perception and signaling in plant
cells: new paradigms? Curr Opin Cell Biol, 2002, 14: 1807188
Holm M, Deng XW. Structural organization and interac—
tions of COP1, a light—regulated developmental switch. Plant
Mol Biol, 1999, 41: 1517158

Lin CT. Blue light receptors and signal transduction. Plant
Cell, 2002, S207°S225

Casal JJ. Phytochromes, cryptochromes, phototropin: pho—
toreceptor interactions in plants. Photochem Photobiol Sci,
2000, 71: 1711

Casal JJ, Mazzella MA. Conditional synergism between

cryptochromel and phytochrome B is shown by the analysis



846

TR AL B 2 T

414 e, 2005412 A

22

23

24

25

26

27

28

29

30

31

32

33

34

of phy A, phy Band hy4 simple, double and triple mutants in
Arabidopsis. Plant Physiol, 1998, 118: 19725

Mockler TC, Guo H, Yang H et al. Antagonistic actions of
Arabidopsis cryptochromes and phytochrome B in the regu—
lation of floral induction. Development, 1999, 126:
207372082

Yang HQ, Wu Y], Tang RH et al. The C termini of Arabidopsis
cryptochromes mediate a constitutive light response. Cell,
2000, 103: 8157827

Wang H, Ma LG, Li JM et al. Direct interaction of Arabidopsis
cryptochromes with COP1 in light control development.
Science, 2001, 294: 1547158

Duek PD, Fankhauser C. HFR1, a putative bHLH transcrip—
tion factor, mediates both phytochrome A and cryptochrome
signaling. Plant J, 2003, 34: 827836

Guo H, Mockler T, Duong H et al. SUBI1, an Arabidopsis
Ca*-binding protein involved in cryptochrome and phyto—
chrome coaction. Science, 2001, 291: 487 490

Moller SG, KimYS, Kunkel T et al. PP7 is a positive regula—
tor of blue 1ight signaling in Arabidopsis. Plant Cell, 2003,
15: 111171119

Emmanuel L, Daniel WH, Thomas JC. Blue light signaling
through the cryptochromes and phototropins. So that’s what
the blues is all about. Plant Physiol, 2003, 133: 1429~1436
Yang HQ, Tang RH, Cashmore AR. The signaling mecha—
nism of Arabidopsis CRY1 involves direct interaction with
COP1. Plant Cell, 2001, 13: 257372588

Péter G, Eberhard S, Ferenc N. Light perception and signal-
ing in higher plants. Cur Opin Plant Biol, 2003, 6:
446~452

Torii KU, McNellis TW, Deng XW. Functional dissection of
ArabidopsisCOP1 reveals specific roles of its three structural
modules in light control of seedling development. Eur Mol
Biol Lab J, 1998, 17: 5577 5587

Ma LG, Gao Y, Qu LJ et al. Genomic evidence for COP1 as
a repressor of light-regulated gene expression and develop—
ment in Arabidopsis. Plant Cell, 2002, 14: 238372398
Hanjo H, Mark E. Plant development: regulation by protein
degradation. Science, 2002, 297: 7937797

Christian SH, Kazuhito G, Mark TO et al. HY5 stability and
activity in Arabidopsis is regulated by phosphorylation inits

35

36

37

38

39

40

41

42

43

44

45

46

COP1 binging domain. EMBO J, 2000, 19(18): 499775006
Holm M, Ma LG, Qu LJ et al. Two interacting bZIP proteins
are direct targets of COP1-mediated control of 1ight—-depen—
dent gene expression in Arabidopsis. Genes Dev, 2002, 16:
124771259

Sancar A. Structure and function of DNA photolyase and
cryptochrome blue—light photoreceptors. Chem Rev, 2003,
103: 220372237

Ahmad M, Cashmore AR. HY4 gene of Arabidopsis thaliana
encodes a protein with characteristics of a blue-light
photoreceptor. Nature, 1993, 366: 162°166

Lin C, Yang H, Guo H et al. Enhancement of blue-light
sensitivity of Arabidopsis seedlings by a blue 1ight receptor
cryptochrome 2. Proc Nat Acad Sci USA, 1998, 95: 2686”2690
Lin C, Ahmad M, Cashmore AR. Arabidopsis cryptochrome
is a soluble protein mediating blue 1ight—dependent regula—
tion of plant growth and development. Trends Plant J, 1996,
10: 8937902

Lin C, Ahmad M, Gordon D et al. Expression of an Arabi-—
dopsis cryptochrome gene in transgenic tobacco results in
hypersensitivity to blue, UV-A and green light. Proc Nat
Acad Sci USA, 1995, 92(18): 842378427

Shalitin D, Yang H, Mockler TC et al. Regulation of Arabi—
dopsis cryptochrome 2 by blue—1ight—dependent phosphoryla—
tion. Nature, 2002, 417 (6890): 7637767

Kleiner O, Kircher S, Harter K et al. Nuclear localization of
the Arabidopsisblue light receptor cryptochrome 2. Plant J,
1999, 19(3): 2897296

Lin C, Ahmad M, Chan J et al. CRY2: a second member of
the Arabidopsis cryptochrome gene family. Plant Physiol,
1996, 110: 1047

Ahmad M, Jarillo JA, Cashmore AR. Chimeric proteins be—
tween cryl and cry2 Arabidopsis blue 1ight photoreceptors
indicate overlapping functions and varying protein stability.
Plant Cell, 1998, 10: 1977207

Somers DE, Devlin PF, Kay SA. Phytochromes and
cryptochromes in the entrainment of the Arabidopsis circa—
dian clock. Science, 1998, 282: 148871490

Guo H, Yang H, Mockler TC et al. Regulation of flowering
time by Arabidopsis photoreceptors. Science, 1998, 279:
136071363



