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Cadd Accimation of Higher Plants
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Abgract ld acclimeation, including cool acclimation and freezing acclimétion , is a process through which
certain plants increase their freezing tolerance dter being exposed to chilling tenperature. Hant cells can snse
oold gress a the cell membrane, then increase cytolic C&* and trigger the expresson of CBFs during cold
acclimation. Many of the (BF genes have been identified and iolated. They participate in a conplex
regulatory network , among which the ICEL-CBFQOR takes an inportant role in the dgna transduction
regulatory proceses. ICEL encodes a MYC-type basc hdlix-loop-helix transcription factor and is able to
activate the expresson of (BFs and other regulon by binding to MYC ciselement to its pronoter upon cold
dress. Protein ubiquitination in cold sress regponse is d 0 known to regulate the expresson of CBF upstream
regulon. Ubiquitinated ICEL by HOSL is targeted for proteosoma degradation. HOS® and HOSILO play
important rolesin the regulation of cold-regpondve genes by a CBFindependent pathway. The expresson levels
of CBFs are Hf-regulated for their optimized transcription. Moreover , genetic analyses have reveded that the
RNA processing and the nucleocytoplasmic trangoort of CBFs played crucia roles in the repponses of plants to
oold dress.
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) (f reezi ng acclimation , Tablel Abbreviationsd genesreated to cdd acdimation and
0 ). , others
Abbrevigions
- CBF.COR. KIN .LTl RD Genes related to cold acclimetion
AZF2 Arabidopsis zinc-finger 2
BFs Crepeat (CRT)-hinding factors
COR Qoldregulated
1 Ca2+ DREB Dehydration-regponse dement-hbinding
ESK1 ESKIMO1
(abxtisc acid ,ABA) FRY FIERY , inostol polyphogphate 1-phogphatase
FRO1 FROSIBITEL
2 HOS High expresson of ogoticdly reponsve genes
as ' ' ICEL Inducer of CBF expresson 1
G " 2]’ BF 1P3 Inogtal-1 ,4 ,5-triphogphate
COR o ABA KIN Qlcinduced
fryl 1- , 145 LTI Low-terrperature-induced
(1Py) , =} LOS Low expresdon of osoticaly regponsve genes
ABA fryl P MAPK Mitogene-activated protein kinase
3
RD Regpondve to dehydration
P ! STZ SHt-tolerance zinc finger
COR ( RD29A, KIN1, SCOF1 Sybean ool drinducible zinc finger protein
COR15A ,COR47A  ADH) , =3 SGBF1 Sybean GBox hinding factor 1
. hos2 FRY1 Others
ABA Abgiidc acid
’ bzl P Basc-leucine Zipper
CDF;] ! ABA bH_H Badc heixloop-hdix
: : Cax (calcium exchanger C2H2 Cydteine-2 and histidine-2
1) ca/H” , A dsdemert origndly identfied in 5
OBF COR 51 EP2 emlpyruwl shikimate-3-phophate synthase gene
P pronoter
' ' MYB Myeloblados s
%2+
! MYC Myeocytometos s
CBF OOR
ROS( H.0;) ROS 2 CBF
Ca2+
’ , ABA
(MAPK) FRO1 ABA (o 1] ABA
1(NADH ) FeS ’
( ROS ABA
,(BF/DREB
). ,frol ROS, /
frol ROS ca’ ‘
,  AP2/ ERBBP ,
) ' COR [12,13]
[6] AP2/EREBP - 58
, . ABA
, DRE/ CRT DNA
,ABA
losb . , losb '
(ABA ) COR , ' '
- (s CBF1  CBF3
Fg.1 (8] COR '
ICE1 1 MYB - -
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, , wer , 1 R2R3 MYB
CBF3 MYC ICE1 , CBF
CBF3 icel CBF3 - , CBF2
CBF , 2 CBF2
(IcEr1  1cE2)™ | ICEL
ICE1 CBF COR bH_H MYB CBF
. ICEL ( (8.
) HOS1 1 915
91 ce1 ICEL , N IAP
236 , 243 (inhibitor of apoptoss) RING (redly
245 ( ) interesting new gene)-finger domain
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Fig.1 Schematic illugration o regulatory network invaved in cdd acdimation in plan
ol d-dress activates the ICE protein , which triggers the expresson o CBFs, and in turn induces expresson of downr geam genes. HOSL negatively

reguates ICEL by proteoomdl degradation, CBFs d df regulate their transcription to optimize their expresson levels. RNA procesing and
nucleocytoplagric trangort play crucid rolesin plant regponsesto cold gress. HOSD and HOSIO reguions negetively regulate CBFtarget genes by a

CBFindependent pathway
Dotted line (— 9» indicate posdble regulation; Arrow (— ) ,active or induction of expresson;
Line ending with crosline(_| ) ,represion
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