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BamH 1| }& Sac 1 W H NEB H=9# KA F;
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5 AR TR JCOK B B R R R L 2R iR
TG A o A 590 8 B L 35 Sy [ 7 3 B 4
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GU129699.1, 7] %1 SICBF1 % 4+ 876 bp, ORF
M 687 bp; LACBF1 3 [H 4K 931 bp, ORF 4 669
bp. H DNAMAN FR A% TP lct: e S #4740 #r 1%
it ¥ 5 Pk 31 ¥ SICBFI-F (5-ATGAATATCTTT-
GAAACTTATTATAATT -3").SICBF1-R(5" -TTAGAT-
GGAATAATTCCATAAAGTT -3, LhCBF1-F (5~
ATCGGATCCATGAATATCTTCGAAACC -3") Fl Lh-
CBFI-R  ( 5-CGCGAGCTCTTAGATAGAATAATTC -
3. Bl H B A T A A E A .

B AR IET NN (S, lycopersicoides) 1% H
et (L. habrochaites )FHEE M F 1) RNA, #2357 &
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CBF1-F.SICBF1-R.LhCBF1-F.LhCBF1-R } 3|
Yoy S AT BB R PCR ¥ 18, &4 ). 95 C
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T & A 44 CRT/DRE i 4F F Jc ) Al 35S-gene-
GUS-pCAMBIA2300 43 5l F§ Hindlll . Bam HI # 47 %L
M), 58 L AcRD29A JR 31 T %F 35S B sh 71y
B, 319 R A A RD29A-gene-GUS-pCAM-
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¥ M. SICBF1-vF (5'-ATC GGATCC ATGAATATCT-
TCGAAACC -3").SICBF1-vR (5'-CGCGAGCTCTTA-
GATAGAATAATTC -3, LhCBF1-vF (5-ATCG-
GATCC ATGAATATCTTTGAAACT -3") 1 LhCBF1-
vR  ( 5-CGCGAGCTCTTAGATGGAATAATT -3,
AL & A SICBE1 Fl LhCBF1 %: A 49 K % T B4
R AR, N AR <95 C BIAE M 3 min, 94 °C
AR 30 5,58 CIB k30 5,72 ‘CHEfH 1 min, 35 7§
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HEAT Y L X —BUE o B BH A R 0 A A I
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MBI SR I IR YW K 4 B A
WU 35 B 0.5 em® Y I A, R AR TR S IR R AR AR
(MS+1.0 mg/L 6-BA+0.2mg/L NAA) |- il 5 5
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PRI E A AT H EHAL05 BT, RIS
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TE 24 ,48.72 h B AT IE R BURE
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D ¥ RNA S #% 5% 0 cDNA, #2 BUEE & 1Y
RNA, ¥ RNA 7 PCR Y 65 °C 28 % 5 min. 37 B Ji
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(5'-TCCATGCTCAATGGGATACT -3"), BactinR (5'-
TTCAACCCCTTGTCTGTGAT -3, = I B ¥ W .
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Fig.4 Expression analysis of SICBF1,LhCBF1 transgenic

tobacco at 4 C and recovery at 22 C
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Table 1  Sequencing filter statistics
KB /bp A B/ k)% GC /%
S 1 B HUEL Reads % Bases
Fef Sample Length B Reads EH Bases Q20 Q30 GC content percent
% LhCBF1 K i w
# LiC . ]k-i 118.02 45 834 366 5409 457 179 98.05 94.70 41.86
LhCBF1 transgenic tobacco
H: SICBF1 H&[H 40 &2
—F§ ?Z( Jj&l_lkﬂa 122.78 30 436 336 3 736 842 502 99.22 97.72 42.51
SICBF1 transgenic tobacco
Py R WT 123.00 39 656 020 4 877 523 730 99.35 98.08 42.44
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Signifiantly differentially expressed genes
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F: Nucleotide transport and metabolism
S: Function is unknown

T: Signal transduction mechanisms

N: Cell motility

K: Transcription

Y: Nuclear structure

E: Amino acid transport and metabolism
V: Defense mechanisms

Z: Cytoskeleton

Q: Secondary metabolites biosynthesis,

transport and catabolism
M: Cell wall /envelope biogenesis

C: Energy production and conversion
L: Replication,recombination and repair

A:RNAprocessing and modification

O: Posttranslational modification,
protein turnover, chaperons

J: Translation, ribosome structure and biogenesis
P: Inorganic ion transport and metabolism
B: Chromatin structure and dynamics

H: Coenzyme transport and metabolism
D: Cell cycle control, cell division,

chromosome partilioning
I: Lipid transport and metabolism

R: General function prediction only
G: Carbohydrate transport and metabolism

U: Intracellular trafficking, secretion
and vesicular transport

Fig.6 Cluster of orthologous groups of proteins
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Fig.7 Hierarchical clustering
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C RPN, 252 5% o i Q0 &
c78639_g1 il ZmtAERE T & A it LOC543757,
ZHEA TR c78489_g2_il 4k ABC 5 %
H 7,25 ATP 5 i ARl #25c77122_g1 710 %
MRS AEH, 25 RNA £ R IR 4 Mk
c64215_g2_i3%mh% (6-4) =Wt . 25 DNA
B4 5c78625_g1_i4 it ABC ¥z H B9, 2 5
B IaH;c79544 g1 i1 S Ar1g03370 [N 4% 44
& GRAMZH M ENR . 2558 N :0ES
f£55c79743_g2_i7 Yilh ABC #5128 1 B4, 2 5
i) b PE 5 P25 69281 g1 i1 465 phylloplanins &
A, U] A 89 & L B Lk TR AR 5 065404
gl il Gfid RM-6-B M 1-WE MR B o« 2 5 X
25 R A SO

@QWT 5 LhCBF1 #iffi 4l 73 )2 Ik GO-C JZ Ik
GPHT. KIFE LhCBF1 fH % 2% 5 3R I8 HE K ¢ 70445
gl _i7 i FE IR WE-CoA A Bl 1 5¢77253_g1_i3
St R 1 Atlgl6860, 3 5 I A5 5 5% G ad 72
c67381_g1_idgmth KA RE A B 1 . =5 40 i B
FE R FE s 73440 g3 i4 4ith CRAL-TRIO %5 #y
B 1 C23B6.04c, 5 41 i P9 3B 9 5 iz i o AR
C61599_gl1 i1 HERGE NS5 ku EHEH.Z 506G
YERT; C79617_g1_i4.c68804_g2_ i2 it A%Mit% iR
i T25¢71556_g4_i4 FtSHAKFEE 11 Le-HSP17.6
Il ;¢67757_g3_i6 4B A 125 ku HH . S5
YA IR it s 67250 g1 i1 S £
.S 5 GRS RIRBEIY B 74911 g1
113 %l 52 Uk BE TR (I At5g61350. 2 5 41 il #%
TGS, 2 TIREZ R GO-F 20 br &K B, 73251
gl id HAG 22 AR/ 9 2 TR W Atlg56140;
cT7587_g1_i4 Ffih s & 2 Db 2R 1Y 28 52 M i 1
Z 5k I R W A R R M R AR 2
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3c72280_g1 2 SR AN e Sk IR B-3,c77244
_gl_i11 3 MADS &3, 2 5184 DNA ¥ 5t
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Fig.8 GO-F hierarchical classification map
of WT VS LhCBF1
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Ectopic expression,regulation and function of CBF 1 genes from

Solanum lycopersicoides and Lycopersicon habrochaites in tobacco
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Abstract The CBF1 gene from Solanum lycopersicoides and Lycopersicon habrochaites was trans-
ferred into tobacco(Nicotiana tobacum 1..) by agrobacterium-mediated leaf disc method. The transcrip-
tomic differences of transgenic tobacco under low temperature stress were studied. The results showed
that under low temperature stress,the low temperature tolerance of transgenic tobacco was higher than
that of the wild type when the transgenic tobacco was under low temperature stress. Both SICBF1 and
LhCBF1 genes were overexpressed in ordinary tobacco. There were 53 differentially expressed genes, 33
up-regulated genes and 20 down-regulated genes in transgenic tobacco plants expressing SICBF1 and
wild-type tobacco. There were 106 differentially expressed genes, 62 genes up-regulated and 44 down-
regulated genes in transgenic tobacco plants expressing LACBF1 gene and wild-type tobacco.It is indica-
ted that SICBFland LACBF1 may play an important role in transgenic tobacco to obtain anti-low tem-
perature.

Keywords CBF1; Solanum lycopersicoides; Lycopersicon habrochaites; tobacco; transcriptome
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