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Abstract

AIM: To explore the effects on transcription
levels of CCAAT/enhancer-binding proteins
(CEBP) genes and genes regulated in liver
regeneration (LR).

METHODS: CEBP family transcription factors
correlated with LR were input into the websites
of NCBI (www.ncbi.nlm.nih.gov) and RGD (rgd.
mcw.edu). Documents related to the transcrip-
tion functions of CEBP family transcription
factors were located and the CEBP family down-
stream target genes in human, rat and mice ob-
tained. The human and mice non-repeated genes
in rat genes were screened out; the results were
confirmed by comparison by Rat Genome 230
2.0 chip examination. Twice up-regulated and
down-regulated genes were regarded as signifi-
cantly changed rat homologous genes. The Rat
Genome 230 2.0 chips were used to detect the
expressions of the above genes in rat RL. Genes

correlated with liver regeneration were confirmed
by comparison in a true and false operation.

RESULTS: Twenty-seven genes correlated with
LR, 11 of which were up-regulated, 6 down-reg-
ulated, and 10 that were up-regulated at certain
time points but down-regulated at others. The
up-regulated range was 2 to 128 fold of the com-
parison group, while the down-regulated range
was 2 to 16 fold. The number of genes expressed
in the LR initiation [0.5-4 hours after partial
hepatectomy (PH)], G,/ G, transition (4-6 hours
after PH), cell proliferation (6-66 hours after
PH) and cell differentiation and tissue structure
reconstruction (72-168 hours after PH) stages
were 18, 3, 8 and 1, respectively. Total expres-
sion times were 18, 11, 25 and 16, respectively,
showing that the correlated genes were primar-
ily expressed in the LR initiation stage. Genes
were up-regulated 126 fold and down-regulated
76 fold, indicating that more genes were up-
regulated than down-regulated in LR.

CONCLUSION: CEBPs and their regulated
genes are highly correlated with cell prolifera-
tion, cell differentiation, cell apoptosis, inflam-
mation, stress response, lipids metabolism and
changes in the extracellular matrix.

Key Words: Partial hepatectomy; Rat genome 230
2.0 chip; CCAAT/enhancer-binding proteins; Liver
regeneration correlated genes
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h). @93 75 (PHJS 6-66 h). 2 f At Feta 22
M ik T (PHJET72-168 h)F 4/ HrBAe 4
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F BRI FEECA: 0.5 hif 45 6F13; 1 hif3
F1, 7H12; 2 hik2F10, 7H11; 4 hif 1512, 6F13; 6 h
I5FOA0, 7414; 8 hifOFN1, 5H15; 12 hitfOR10, 4571
5; 16 hitF 110, 6/15; 18 hitfORI12, 7F17; 24 hitf1
F10, 6F16; 30 hit} 110, 4512; 36 hitf0Fl10, 5515;
42 hiF 110, 5H11; 48 hif0A10, 8F15; 54 hitf oAl
0, 7F14; 60 hisfOFI1, 7H15; 66 hisf0FI10, 7F12; 72
hiFF1R10, 7H14; 96 hitfOF10, 4513; 120 hiFf0F10,
6F11; 144 histoAI0, 1£12; 168 hisfoFl0, 3511, JiT
PR T R DR AR R TA IR S AR DAL 174N SR
R E, 10N R LR N, b, 723 3hi
B{(PHJF0.5-4 h)12/EE MR an B, 6L
UH N, GG IR BL(PH G 4-6 h) 14N A i
U B, 2R LS N, g0 IS BE(PH S
6-66 h)d MRS B, 4 BEDR G~ 40
JH 7353 A FH 2 2R 45 1) T i o BL(PH i 72-168
h) IR AR B, H PR AR v ik DR R TA 1) S A
PELAE: JERIE Bi126wk, FiR76vk. ik, JiT
A RS BL(PHJG 0.5-4 h)J: Eif267k, N
9IK; Go/G LI Bt (PHJE 4-6 h)FE A i 131X,
VTR 40 M SR Be(PHJG 6-66 h)FE A i
79U, T56; 473 A AN 2R 2554 Ty fig
Y B(PHIG72-168 h)JER Fi214%, FiF11K
(K.
2.2 CEBPsA L AT LR 5T B A48 1)
P T REAN R IL AR ALK CEBP s S H R 5 224N %k
Kl 4» A 740 (140 Mg A OGS R Horh, cebpa
1E4-66 h&ik i, H 5 ¥scd17E1-6 hikik I
i, 48H166 h3K ik T 1. cebpBrE0.5-8 h& ik [,
AT ) a2meE0.5-24 hiik i, afpfE6-12 hik
15N, 54-72 h3RiA B, cebpeff16-120 hkik
N, HEA ) cena2fF18-72 h% ik Fif, cend2
1E42 hiki& B, cecnel7E8-72 hikik i, cdk4
TE24H166 hZis_LIH(EI2A); ()40 AL 43 AL AH O3k
PR o, cebpo sl Ho A 9 [f)sed 14614 [A] F. cebpe
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R 1 CEBPsREFETHN22 N EREFBEDRAEE WA # & 5

2R Abbr. Fold difference
CEBPs{&RAF
CCAAT/enhancer binding protein alpha Cebpa 0.06
CCAAT/enhancer binding protein beta Cebpp 3.07
CCAAT/enhancer binding protein gamma Cebpy 0.44
CCAAT/enhancer binding protein delta Cebps 6.27, 0.40
CCAAT/enhancer binding protein epsilon Cebpe 0.14
BRI
Cebpa  stearoyl-Coenzyme A desaturase 1 Scd1 3.48, 0.29
Cebpp alpha—2-macroglobulin A2m 46.16, 0.40
alpha—fetoprotein Afp 3.72,0.14
Cebpge cyclin A2 Ccna2 45.07
cyclin E Ccnel 18.47
cyclin—dependent kinase 4 Cdk4 2.47
cyclin D2 Ccnd2 2.23
MR
Cebpa  stearoyl-Coenzyme A desaturase 1 Scd1 3.48, 0.29
Cebpe integrin alpha M Iltgam 3.41
Cebpp/Cebpe interleukin 6 116 6.06, 0.28
BT
Cebpa  stearoyl-Coenzyme A desaturase 1 Scd1 3.48, 0.29
Cebpp glutathione—S—transferase Gsta2 6.96, 0.22
Cebpy excision repair cross—complementing Ercch 2.38
rodent repair deficiency
complementation group 5
Cebpp/Cebps/Cebpe hemokine C-C Ccl2 128.00
motif ligand 2
B—cell leukemia/lymphoma 2 Bcl2 0.32
bcl2-like 1 Bcl2l1 3.00, 0.44
KIMER R
Cebpp alpha—2-macroglobulin A2m 46.16, 0.40
Cebpp/Cebps/Cebpe chemokine C-C Ccl2 128.00
motif ligand 2
colony stimulating factor 1 receptor Csfir 13.00
integrin alpha M [tgam 3.41
chemokine C—C motif ligand 4 Ccld 4.00, 0.22
RIRIS Y
Cebpp catalase Cat 5.00
glutathione —S—transferase Gsta2 6.96, 0.22
Cebpp/Cebpe interleukin 6 116 6.06, 0.28
Cebpy excision repair cross—complementing Ercch 2.38
rodent repair deficiency
complementation group 5
X—ray repair cross—complementing Xreel 5.00, 0.31
group 1 protein
ism it
Cebpa CDP-diacylglycerol synthase 1 Cds1 0.29
CD36 antigen Cd36 0.10
stearoyl-Coenzyme A desaturase 1 Scd1 3.48, 0.29
AIRINER
Cebpp rocollagen, type | alpha 2 Col1a2 7.00
procollagen, type Il alpha 1 Col2a1 7.00, 0.30

REF BRAT, FRAFT: BREFDHNER.
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172 W3Rk T, itgamfE7281120 h3ik i (&
2B); )4 TAH KL, b, cebpa S H i
T sed1 Rk [ F. cebpBifd 1T 1) gsta2 71:8-24 h3&
1LF I, 730, 42, 96 h&ih Fi. cebpyft60 hi&
15N, LT erce57E30 hikih . cebpdfE
1-72 Wik B, Hol 5 ecl27E12-120 h&is |k
. cebpeif T HbcI2E18-72 h&ik F i, bel2ll
7E0.5 h3&ik N, f£6 ha&ik Li(E20); ()%
JiE S N AR LR, Horp, cebp B A H AT a2m,
cebpd L H T ccl2, cebpe S H AT ccl2 Al
itgam&ik[A] . cebpeifil 15 ¥jccld 18, 54, 96 hik
KR, esflrfE16, 30, 42, 96 hkik Fif(E2D);
(5)N 3 s WA LK. cebpB A HL i1 fygsta2 Al
il65%1A [A] |, cat£0.5 hi&ik . cebpy S H 1y
Hlercc53iL [ I, xrecl 7636, 48, 60 h3is i,
TE1H1144-168 hiZik FI(K2E); (6) AR AH
KIEEH. cebpa L H T FIscd15RIA[H L, c¢d36
7£0.5-72 Wik N, cds17F4-18 hZik N (&
2F); (7) 40 B b A AR CHE IR cebp B 1 (1)
colla27E16-24 hfl166-168 h#ik [, col2alfE2
154 Wik B, 7524 haRik N (KE2G).

3 171E

BAIWFF T CEBP S 5% [ F-CEBPa, CEBP,
CEBPy, CEBPSHICEBPg [z Ho i3 (1) 3L K 5 T
FRAA K. Ho, cebpailiid fieHEcds], cd36F1
scd Vi SARBE RS & 12, cds LRI T/ 1418
h, cd367£0.5-72 h. scd1£481166 h#&iA Fif, o]
fiesZcebpafEd-66 h3Kik 2 m, JFHEM
AR AN ISR A B AL B Ab,
scd 1 e 18 i 528 48 it IS0 3 1t A0 RE a5 5 4
SV M T A e B R A oy
BP9 cebpofE4-66 h M scd17E48F166 h3éik N

A A 55 TP A e S T A i R A A . 4
MOPE T AR G — AR, cebpBillid #iifilcat
SR AR A AL N Y. cebpBTE0.5-8 hiKiA
i, catfF0.5 h#iE L, catRIET] ek 5z H
fib 525 A2 1E, 7 H00 61 JH 1 A 3 ) 4 A
SR EEAEH. cebpBREIEIEcoll1a2 5kl
Piifilcol2al i, J5 1 # B e S 2 11 3L A
P I3 TR S -4 5 P A T I PR bR
FIFE I VIR DC. cebp BId A& {1 4H i 4 i 5 (A
afplf) FBAE P 7. afpfEs4-72 hkik i,
Y cebp Bt [l e HE AT -4 b 3180 J5 3 11 40 it 314
HH. cebp il ik fig FEa2m ¥k s P 2 1 M 1 e
HEH M"Y a2mAE0.5-24 h#&ik Fif, 788 h
LB U, JEXTHRIRI466%. T REARTE IT-FE A= 1 41
PRLIHCTE 20 P ) S0 R N R AR 9 S N+ ke
TR cebpBit il e ik gsta2 # s I 41 B T,
25 29 [ N SR B 1E Ak S S 1 41 i e AR
123334 ostad 718-24 h&ik NI, 7530, 42196 h#
A b AR R TR A T A0 P B AR
BB BEAR, Hh RN S 40 B 2B A7 R 3 .
WL W, cebpy R IEDN A4 1& 5 I A
xrec LRI JrE EPHE 60 hiis T, J5 &
7E144-168 h&ik i, #1285 DN A
W1 = iEsk . Ak, cebpylliitfEdterces
AR IEDN AR 1506 SR 41 i 02
ercc57E30 hKiA L, nlRE5 I A= A1
DNABE &S INGEA 3. W5 R Y, cebpeifi i)
tlcend2, cenel Flcdk4FHI 41 fu s> Fr
TERFFRAE[)16-120 h&ik i, JG3# 1E8-72 hik
i TR, SRR RN A 4 L 5. cebpei
EFIHIbel2 L kg f i T, R 6 hkiA L
VR, AT RE S R A A6 40 B P T RE T B
7K. cebpeid it il it g FresflrMlcclaf sefie it %8
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