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Abstract: Low temperature is an important environmental factor limiting plant growth and distribution.
Plants can acquire cold acclimation mechanism in the process of long—term adaptation to the environment.
To date, the CBF/IDREB1 dependent signaling pathway is the most thoroughly studied signal pathway for the
cold responsive mechanism. The plant CBF/DREB1 signaling pathway, potential cold receptors, cold re—
sponse signal molecules, signal transduction pathways and cross—talks between low temperature and plant
hormones are herein reviewed. These previous studies on the molecular mechanism of plant responses to low
temperature have theoretical guidance and practical value for crop molecular breeding.
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Fig.1 Regulatory network of protein kinases in cold signalling in Arabidopsis and rice®
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(EIN3-binding F-box) 1 1 2 Z5& 5, il 26S &
FIBHA R AR e, TS CBF YERIA, 1 5RAH
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1)1 CES BEATHEMR A AE il TR, X S6 % SR [
Tl ARINATT 45 CBF LB R 311, M
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KAZRH, 2875 B /NS, G T LU 75 DELLA
FHR R EEMHAEYEKAZE, T DELLA
FR AT LS AE KT (growth regulator fac—
tors, GRF)FHEAE T DA T TR AE 4y 1) £ A 00, 1t
A, ARIERSZIH N IR CK K- o TERMEYIK RS 5/ A
H, ARIRFERNTR CK B & . (ER7Eslp T,
CK XS AH PRI R 52 PR A i 42 MLt 785 DG 1 o P00
IR 7315 55 R B8 (two—component signaling
system, TCS)JE AL/ R R(F 55 709 K I3 o
AL PR SZARBIRURZE R ahk2ahk3 Mlahk3ahk4
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A 7 (Arabidopsis response regulator 7, ARRT)%
AR, RS BEARIR A0 53 3R N A A
F(cytokinin response factor, CRF) 2/3 4mfi5 AP2/
ERFs (apetala 2/ethylene response factors) % 5%
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SRR 1Ak A i SRR L, 425 T DN AR 79 A 4 0 K
B SEARIALL, crf2 Tl erf3 BIEAR R NG AR
TRTEVR T A AR 2 HE Z8 B A, AR, CRI2 B8
CRF3 33 Fi5 T BN & B2 34 i)
25 &YX EARS CBFIDREB1 15 S & %
I X

Az BT R AR e 7 R PR Y 3Rk A1)
an, eI, CBF JE AR B RN B
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associated 1) LHY (late elongated hypocotyl)[FlH
G, CBF HEP YA R, COR HE Y

Fik T, TR IR 52 PR (] 2)™,
UL, RS B RS R B S50, A i
AT DA A SRR S . RIRE, A7
HIEFR, HIRKL AT LAY CBF 5 COR 4k
Y235, CBF il COR AEI7EK H IR iRk &
BEHAER H B N . SR R
PHY B VI SO AR BAER T 417 (phytochro—
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i CBF 5 COR FEM BRI RAE I H AR T
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5% CBF {5 5@ 42 WFFE N SR AE CBF i A
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F NS RN N, (2R HARE A2 CBF
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i, C2 & MIATY COR 2K KIFS CBF
TeRAYH A FH4E: HSFC1 (heat shock transcrip—
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HSFA1 (heat stress transcription factor A1)7E (K&
KT, Z BRI (salicylic acid, SA)3Z & NPR1
(nonexpresser of PR genes 1)HIFTE, SR 5 E
CBF A COR & DX 18 2 35 FIAE P % (R IR 1Y
i 521 (BT 2)90- 78 TS 2 N BRI AR A BZR1, BR
Tid CBF 5 5, il id HALRAEIH Y COR
FEPRI k00 SR T T 4R F 1 (T cell factor
1, TCF1)ill i A i & & %2 BCB-PAL1/PAL2
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FEAEPRIRIN SZ (] 207, R, ZERHEAE R
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2C, HD2C) R REA#, ML COR FEHIF% 5%, Ui
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Rl T BB FBA R BOR . B SEH 4
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CBF-independent regulators

—>
—>
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—> Cold tolerance
—
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Fig.2 Positive and negative regulators of the CBF—dependent and CBF—-independent pathways in plants®
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