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Abstract: The function of a cold response regulator gene CBF 3 on membrane composition was
studied. Plasma membrane from transgenic plant Arabidopsis Columbia constitutively expressing
CBF 3 gene and from control was extracted, membrane lipids and proteins were separated for fur-
ther analysis. The results show that total lipids, total proteins and phospholipids of plasma mem-
brane increased in constitutively expressing CBF 3 transgenic plant by 227%, 190% for totoal
lipids, and total proteins, by 105. 05% for phophoslipids. This effect is similar to that of cold ac-
climation, indicates that CBF 3 induce the changes of the components in plasma membrane during
cold acclimation, and play an important role in this process.
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Uemura %0I%} 233 v& 15 I 49 90 83 37 i R 9
JER A #TT AW, 238 BN ERBES,PL
(phospholipids) & & k£ 7+ (M 46. 8% Fl 57.1%) [
K BFEMFRENSEFBEIERS B AE,
PC (phosphatidylcholine) #1 PE ( phosphatidy-
lethanoamine) & B EAR K HF A . CER (cerebro-
sides) & B EE A T M (A 7. 3% M £ 4.3%), ASG
(acylated sterylglucosides) B& A T M (M 3. 4% &
E2.9%) . WiBIVSHRERA K4 H 1A,

R4 Gilmour %Xt CBF 3 it BE AWM ST
AT T B EEISHT (B3 RS B KT AT
R AIXT T B FR A CBF 3 FFH (10 7 IF RBEAS 5L 47 Fl IR
BEEHERHETT T, R T CBFIZEEELE KK
AR AR S B, KA RETELSROE
W T CBF3ERE SRR RN EBENIERE
FAESXTREIRE,

1 #HEFEE

1.1 RS RS

KA CaMV35S FEFiEH i) CBF3 ¥ HEH
L B3¢ F36, Xt B8 4L 8 IF [Arabidopsis thaliana
L. Heyn. (Columbia)]. F36 H H & #J Uemura
Matsuo LI FE# L, £ Steponkus ERE XX EH
TZ2R,BAREWIESHE. ERXRAE IR
BN EIF AT 25 CIEBERMAT, 8 h A
A, TEMMIER 150 kE e m™ 2« s71, B IENIURE
FEERTHREHEA 2CAEFAEK, SR
E,EEEmMIIR 125 pE-m™? « 571, A BIRE AL
HIEEH 7d .14 d BRI BRI A T [ B R
M, AT REUBESE B MRS .
1.2 AR REN S

W E Uemura % H77 %, ® Bl PEG/dextran
PO EAZSE, UEBREEENF 4 mL K
(0.5 mmol/L 1% ¥, 50 mmol/L MOPS/KOH,
pH 7.6, 5 mmol/L EDTA, 5 mmol/L EGTA,
1.5% (w/v)PVP (MW 40000, 0.5% (w/v)fiifig
BSA, 1 mmol/L PMSF, 4 mmol/L K 1% & 5 8
salicyl hydroxamic acid, 2.5 mmol/L &5 B8 &
#], ok E AR5 EY. (Polytron, Brinkmann) L)
T 30~45s. SR A 4 Bk, FEoC,
10000 g# 210 min, E##£100000 g&L1 h, i
IE 1 0.25 mol/L FE ¥, 10 mmol/L KH,PO,/
K,HPO, ¥ (pH 7. &), W e SRl — K &
HHIHWMHESEREL6.0% w/w PEG 3350

(Sigma),6. 0% (w/w)dextran T500 (Pharmacia),
0. 25 mol/L & ¥, 30 mmol/L NaCl, 10 mmol/L
KH,PO,/K,HPO, & W ¥ ,pH 7. 8RR S, K5
EOCHITHMSE. ¥ EHEBIIHNRAKES
B3t 3K, “itkd EAEA A 0. 25 mol/L FEAER
10 mmol/L MOPS/KOH (pH 7. ) &M ERIS,
TE 156 000 g, 0'C 0> 30 min, 3 _L1F, VLIEEI A4
M. 5 EATRRWRR, RBEMEE A RBE
] vanadate-BUB K ATP B VI ) 1 BR 2h BB Y
ATP B§. & /R &K # Tritoni X-100 #[ ¥ & UDP
B, Soh K E Cyte EALES. WM # NADH Cytc
R IRCEEE L E. B0 RS /MEH Brad-
ford™ I .
1.3 FE%a94h

K Uemura 90 ik, BIERA R AR
12, TH)S A Sep-Pak £ kE (Waters) 53 B 1 ¥
fEHERRFIBEAE. ERMEMERTEN - 2B
(100 : 1, v/v) o, ¥ 8 #| Sep-Pak & £, A
20mL & {5 : Z B (100 = 1, v/v) ¥k R o #E g,
10 mLAEH 1 mL AR : ZER (100 = DVEIEKERS,
7.5 mL B « €5 : K100 : 50 : 40, v/v/v) ik
IRBERE, BJ5 A 2. 25 mL €051 3 mL K#IE 1k
IRBERE . S MBS IR SR ERT (TLCO)
H—E5E., PHIESEBRNENE - ZE R &
B2 (80 : 35 ¢ 1,v/v/v), MERR A A {5 « HEE: K
(65: 25 4,v/v/v), BRlERH A : BE : LB
(65 : 25 ¢ 8,v/v/v)  EEEAR N 0. 25 mm & (Merck,
Darmstadt, Germany) ., & FEHIE & LI HEE R VinuE
&, KA Zlatkis 1 Zak "W 8. BRERISTITLL Gle
A A% HE &, B Dubois 218 7 8 0 B . B AS L
KH,PO, NHRHES , K Marinetti™ By 7 8E1 £ .
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2.1 CBF3 BEEIEREXNMBERKEEQLSE
HREESENRN

ERZHAENHEES, FH CBFIEHN M
F36 kAR EA S S & . BAES S/, B
BEOMEREBRABTXR, SRS T 90%.
127% M 18% . ZRIH AR ERE, R CBF3EHE
A AR T HELEIERED.

X B LRI o, Zoad v 5l RV B AR Bk B ¥
HEREQSRBTHUAKR, ZRAEE. tHE 14d )5
MERBEFHEEM, MAZSLENH F36 WEIES
BHZ35TRAEN 7d WHIESELAES 413%.
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Protein and lipid content of plasma membrane

Lipid (pmol/g FW)

Lipid(umol/mg protein)

FeM
Table 1
Treatments Protein (mg/g FW)

Columbia

NA(3) 0. 042 8+ 0. 006
Acc7days(2) 0.0418+0.014
Accl4days(3) 0. 042 91+0. 016
F36

NA4) 0. 081 31+0.006
Acc7days(3) 0.061 31+0.014
Acclddays (2) 0. 045 71+0. 019

0. 060 9£0. 006
0. 096 710. 030
0. 091 1£0. 009

0.138240.017
0.102 6+0. 013
0. 081 540, 009

1. 445 810. 265
2.5806+1.580
1.756 91+ 0. 021

1.7115+0. 295
1.719110. 344
1.541 140,496

Notes :NA-non acclimated; Acc7days-acclimated 7 days; Accl4days-acclimated 14 days. u-statistic results for
differences between cold treated samples and the sample of the same strain at one week before. » at F36
NA is the result between NA of F36 and NA of control Columbia. |z|>2.58. has significant difference
at 0=0. 01 level; |u|>1.96, has significant difference at 6=0. 05 level; |«[<(1. 96, has no significant

difference.

XA A ¥4 5B R T AL A SR B R R R S AL A
WS CBF3 RN BREXTIBROUTIMLARE
(E D,

£ F36 M, BB ENHHEAREES
MRS RR MK, 2RI AREE BIREEE
HE LR A A3k, BB CBF3 WHEKE
S 7d MR FENEESNBEESELAEEEN
BHAL, RIESREAGHEI LT TR, REN
G 7dBHBIEEAERGENMERE. 4RE
B1,CaMV35S fa 3 FiE# 0y CBF 3 9 4E A & EIA

BHETRENGIRMBEEEGED.
2.2 CBF3 EETURFENBEABEPARE LT
FEXP b

B ¥ TG I i F36 AH Bk A Xt B8 A B RS 28 AY
sy, F36 MBMBEAE PO A S TR, BE&ET
5%. SR (SG+ASG) M HLABIMET ST B (28%) ., E R
Rk BE, BB Uemura 51995 FFFig
gER—%, BB CBF 3 %R FEHU1S & I F B A5 F1 &4
BERUST RO R B AR A . F36 U BE Y R AR A
FROBTEZHNARE 2,

*2 HEEIENRELHE

Table 2 Lipids composition in total plasma membrane lipids

mol% of total lipid

Treatments
NL PL SG+ASG CER

Columbia

NA 29.54+0.85 55.36+1.19 8.09t1.17 7.01+£0.75
Acc7days 26.14+1.63 58.27+0.37 7.381+0.96 8.22+1.05
Accl4days 28.63+1.40 60.17+1.59 5.481+0. 92 5.72+1.03
F36

NA 29,28+2.93 58.16+3. 87 5.83+1.94 6.74+43. 38
Acc7days 28.2610.41 58.89t1.20 5.4310. 65 7.41+1.11
Accl4days 29.15+1.17 59.88+2. 08 4.2410. 87 6. 74+0. 03

Notes :NL-neutral lipids; PL-phospholipids; SG-sterylglucoside(s); ASG-acylated sterylglucosides ; CER-cerebro-

sides. u-the same as in table 1.

ERENAE 7 d G, B IR 11.5%,
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ToHT, S R F B, F36 Y PC . PI+PSEL 4 & F X B8
(9.2%F13.2%), EFRHMEEHNEE. PEERAE
¥ .PGRIPA 53 B LL A B PR A, E AR B3 . X R
CBF 3 R EB IR SR E —EERGE D,
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Table 3 Phospholipids composition of plasma lipids
mol % of total PL.
Treatments
PC PI4+PS PE PG PA

Columbia

NA 35.24+42.33 9.4740. 41 40.61+2.92 5.41%+1.60 9.26+3.00
Acc7days 31.23+2.72 6. 86+2.20 43.95+1.53 5.9040.01 12.08+2.04
Accl4ddays 31.414+2.09 7.0410.96 42.96+3. 80 5.37+0.36 13.2243.01
F36

NA 38.4941. 45 9.77+1.40 40.52+3. 60 4.3440.91 6.88+1.54
Acc7days 30.961+2. 04 8.83t1.45 45.47+1.03 5.1240. 37 9.60+%1.27
Accl4days 33. 60+4. 36 8.16+1.17 44.5340.49 5.63+0.08 8.10+45.93

Notes ; PC-phosphatidylcholine; Pl-phosphatidylinositol; PS-phosphatidylserine; PE-phosphatidylethanoamine; PG-

phosphatidylglycerol ; PA-phosphatidic acid. u-the same as in table 1. Avg. +STD.

3 g

Gilmour &K K ,CBF 3 TEM BT HRY
HEEE, FERHEAR.THEERESKRE S UK
RO RKKER. RIOIMFRBART CBF3 EF X4
MEEODSEMBERESEHZm, B CaMV35S g
SFER G CBFIEENIRRSERKEE LR
ETHRMEYHERESD EESRY SR LK
JESBEAZEGE . MARAENIESHHEE
BUMEREASR. RS RUABRESREA
2 R R hn H15T /MF CaM V35S 12§y CBF 3Kk
BRI, 253838 NI CaM V35S &Kk
CBF3EFHMM kA ¥ HEE QML & & &
B BEESEEAHAIT A RE XRHAERXR
R ENIEP,CBFIEREXRH T EEAME
FEEY A& B, [F BT 3E Rk 82 A, 75 B K R RS 1 i
FEARTHEEGLE. Fowler fl Thomashow! '
EHRMRER.ELENBEIREIVERS,HE
12% } CBF HERERHE A, 24 28% KRBT
CBF %R, 306 M ESHEES,218 MEE
B8 15 H1% (up-regulation), 88 /~ZFE M iAE
(down-regulation), T H,M&MEEL K EER L
ey 24 h Ulg, X#HE—FHHETRENTRE, R
FEEJ 53 B AL B B 1

Uemura U5 T %38 Y 1 72 X3 400 58 3% B AR
ReRAMBEm, ERZH,BIENE P HEIR TR
17. 2%, BERE R THET 7.3 mol%, BRI T
10. 3 mol% ., fHEFRIE CBF 3 ZEH MM AR N AL
HaBS5LENMTZNL—B.18 2 CBF3EEENR
¥ 18 R AL 3 R AR A S R AE R A L R EE
YER.

CaMV 35S # il #3535 CBF 3 9L v FF M Ak iR

FRBERR H B IR BB LB F N (3R 3), 55X &
R 3 BRI AL AR L B CBF 3 X 8% A8 A4 tL 41
M5 BIENHRXEAK,

MNERERKE, CBF3EEYAGFHELE
KRN, RS REAN KRS N EHTFE
AR A MBS THRLE, r X EREA PR
TREEFERBERE A XN, AT %EN
W F36 BRARE AT T 0, ROAGREMEVER, T Xt R N
BRAEXMER., XFE CBF3WESH X ME RN
. CBF3MABIERA TRERER BRI E
N ETFFRAL.

FEAS e P YERE BERE K ME I IS . CBF 3
ERENSMESRT BRI TESLEN 3,
AT X PIARRY & SR PR M s BV A L SR,
EEFBIBEST P, CBFIESHTANE
ENIX, XA T CBF3TEBIE & B4 H W05
FERA RN

Gilmour £ RIESH T CBF3iESBIEEIF
FHER . TEEE SR RGN, RAITH B
REWH,CBF3EZ 54 & N — B #Y 40 M BEBEAg
TR AR H S B M BAR L XA
GRS —IEBA T CBF3 R— NS EN SR PR
MIEEEF, EEYHE. A EP IS R E TR
HEEFRUR LM AEHRGEEN ANME.
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