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Abstract

AIM: To investigate the differentially expressed genes in
rat liver cancer induced by diethylnitrosamine (DEN), and
to explore mechanism in DEN-induced carcinogenesis.

METHODS: The model of liver cancer was induced
by DEN. The RNA was extracted purified from the
cancer cells with routine methods. Affymetrix Rat 230A
GeneChip and technique were used to detect the dis-
crepancies of gene expression between tissues of nor-
mal control and liver cancer.

RESULTS: Of 15710 genes in the GeneChip, the positive
expression covered a percentage of 84.54% in liver
cancer. There were 509 genes whose expression levels
in liver cancer were about 5 times as high as those in
the normal controls, of which 325 were EST fragments.
Of the 325 genes, 184 ones were with known function,
of which 168 had been reported in relevant references.

Of the 168 genes, 100 ones were associated with the
tumor (36 with liver cancer), 4 with liver, and the other
64 had no relation with tumor and liver.

CONCLUSION: DEN-induced up-regulations of genes
in liver cancer are fairly complicated, of which 168
ones need paying more attention to.
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Genbank/RS ERBMEY (ES5HPN) IOV ISR A Tes /AT A =l
56335 Glutathione-S-transferase, placental enzyme pi type(GST-pi, BHtERK-S-IE R H8pi) 21 055/555 37

3817620 Aldose reductase-like protein (ARL-1, BZ¥EIASRESIEIED) 12 703/121 104

1177817 UDP-glucuronosyltransferase (UGT, [RE _Bils-AEEi i Erams) 9203/114 80

K2 FERELREIKRT BoEUT) EEFENER

Genbank#RS ERSRE GBS TN SEEN ArHies/ AT AR tiE
7106239 aflatoxin B1 aldehyde reductase (AFAR, Ei1&&EB O EARED) 18 598/1 813 10
6978470 Alpha-fetoprotein (Afp, EBISEED) 11 241/518 21

18183584 metallothionein-2 and metallothionein-1( EBHEB2SEMES1) 11 211/1 603 6
13994165 Cytochrom P450 15-beta gene (Cyp2c12, BIFERZRPA50 B 15) 10 270/524 19
6012070 dithiolethione-inducible gene-1 (DIG-1) 9839/1 672 5
6978636 CD74 antigen 7 646/1 257 6
533123 lipid-binding protein(l§F%G%SE0) 6 922/593 11

14389298 vimentin (Vim, BIkR) 5 655/481 11

204281 gamma-glutamylcysteine synthetase(y-S& ;M 2R SOES) 5 261/881 6
9506444 carbonic anhydrase 2 (Ca2, fRESETTF2) 4 349/187 23
6978504 Annexin V (Anxb) 3747/358 10
13929189 lectin, galactose binding, soluble 3 (Lgals3) 3 590/456 7
8659576 thioredoxin reductase (@M EENEHS) 3 089/555 5
8393380 Glucose-6-phosphate dehydrogenase (G6pd, EJfE-6-5la iR S 2 950/295 9
18959233 glycoprotein (transmembrane) nmb (Gpnmb, ¥E&EHnmb) 2 861/201 14
6981203 Matrix Gla protein (Mgp) 2 835/296 9
3104998 Glutathione-S-transferase, alpha type (SHtEA-S-E2 o) 2 719/268 10
6981031 Heme oxygenase (Hmox1, MIZ] ZN0EES) 2 302/393 5
13592078 S-100 related protein, clone 42C (S100A10) 2 538/287 8
4133939 annexin VI 1917/266 7
6978562 ATPase inhibitor (Atpi, ATPESHIEIRS) 1852/237 7
3152927 mama 1681/293 5
6978424 Alpha-2-macroglobulin (A2m, EIEBa2) 1 662/65 25
16758695 gamma-glutamy! transpeptidasey (SRBIZEEINES) 1 588/155 10
16905066 Crystallin, alpha polypeptide 2 (Cryab, S&/AEHaBHR2) 1535/154 9

18188890 procollagen, type | , alpha 2 ( | TYRIARER, a2) 1476/133 11

16757993 Pyruvate kinase 3 (Pkm2, IREFESEED3) 1397/181 7
13929207 stearoy |-Coenzyme A desaturase 2 (Scd2) 1 356/55 24
11560084 connective tissue growth factor (Ctgf, 54HRGE KRS 1326/152 8
13928849 3-phosphoglycerate dehydrogenase (Phgdh, 3BEE HERIR SED) 1 256/85 14
13506724 calcium binding protein (S100A6, f5455&0) 1211/183 6
14010868 Aldehyde dehydrogenase class 3 (Aldh3a1, iR SEE3) 1083/59 18
9910397 Ly6-C antigen gene (Ly6c) 1 056/190 5
6981229 Avian myelocytomatosis viral (v-myc) 1004/127 7

1565293 interferon inducible protein 10 (IP-10, T RIBFEES10) 956/149 6
13540651 norvegicus gro (Gro1) 954/147 6
19424349 guanylate binding protein 2, interferon-inducible (Gbp2) 941/89 10
11761540 Pituitary tumor transforming gene (Pttg1, EE/NEBIE(LER) 900/112 8
16758363 S100 calcium-binding protein A9 (calgranulin B) (S100a9, {515 FB) 873/85 10
3127192 kidney-specific protein (KS, E455#E0) 849/163 5
16758851 matrix metalloproteinase 12 (Mmp12, EfR&EESIF12) 847/81 10
16758665 tissue inhibitor of metalloproteinase 1 (Timp1, &/E&BEEHAELSHHEIR 1) 808/99 8
9506466 carbonyl reductase (Cbr, TRELAEHS) 783/135 5

9506952 procollagen C-proteinase enhancer protein (Pcolce) 667/114 5

460632 asparagine synthetase (KX BLAZES IS 648/115 5

10120485 glutathione S-transferase Yb4 gene (GstYb4, BSHEERS-4572E8Yb4) 572/105 5

19745193 thymic stromal-derived lymphopoietin, receptor (Tslpr) 568/80 7

432480 tyrosine kinase receptor (Ptk-3, IS&ISEEFSIA) 465/59 7

12018329 leucocyte specific transcript 1 (Lst1, B4RIERERERY)) 391/68 5
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9507122 factor-responsive smooth muscle protein (SM-20) 389/51 7
8393732 Lysyl oxidase (Lox, Hi&HE L HE) 379/70 5
313807 cyclin B ({DBEHAED) 376/58 6
19173783 BCL2-related protein A1 (Bcl2a1, BCL2KEXEEHAT) 363/63 5
6978826 Fatty acid binding protein 2 (Fabp2, ISIHFBA/EEEE2) 354/60 5
9845260 beta-galactoside-binding lectin (Lgals1) 347/64 5
497993 polo like kinase (plk) 316/51 6
6978608 Calcium-binding protein, intestinal, vitamin D-dependent (Calb3, 4545558 44 Z DI EY) 313/59 5
7230611 small rec (srec) 291/54 5
£R3 FEMEREANER RIAKXNFIEEFIEO[ZMU L)

Genbank{gS EREIRE GBS 00 SRR FHER A =l

13937374 Insulin-like growth factor Il (Igf2, BB RFEKEF2) 2 158/14 1563
14939371 procollagen type | , alpha 1 ( | BUFIRIER1) 1708/39 43
16758127 p75NTR-associated cell death executor (NADE, p75NTREEXZBIRZEL—H1T ) 1 530/25 61

13300509 solute carrier familyl member3 (SLC1A3, SBREAZE1NR3) 1372/15 91

8393822 Neurofilament protein, middle polypeptide (NF-M, #4244 F30ZE20K) 826/10 80
4251655 Phosphofructokinase, liver, B-type (PFKL, FFEUESER SR 2ES) 889/14 62

3283976 ABC-type transporter MRP3 (Z2AMAEXEEEMRP3) 784/12 62

6980975 Glypican 3 (Gpc3) 779/11 67

6981339 Purkinje cell protein 4 (Pcp4, B E/HIRES4) 665/8 79
13929097 neurofilament, light polypeptide (NfL, #2422 HE20K) 606/10 60
3366931 beta defensin-1(BF51EIZER-1) 568/12 47

16758093 Adipocyte fatty acid binding protein (A-FABP, SAREUSIHEASSED) 561/5 110
18644703 p16Ink4a (4DIRFHRIKRAIEHBEIDHEIEE) 533/2 190
13928713 Small inducible gene JE (Scya2) 479/8 56
12958612 regulator of G-protein signaling 2 (RGS2, GEBIEE2ETIRF) 379/10 35
6978856 Follistatin (Fst, IREZRINHEIR) 369/10 34
11596856 mink-related peptide 2 (Kcne3) 331/10 30
790632 macrophage inflammatory protein-1 alpha (MIP-10, EEAEIEES1a) 306/5 54
13303079 t-cell receptor active beta-chain C-region (TABIRS{ABHEIBRECX) 276/6 40
6978806 Epithelial membrane protein 1 (Emp1, ER2IBE&EHE1) 273/8 31

11560134 brain acidic membrane protein (Basp1, [N EIEED) 247/7 31

6981331 plasminogen activator inhibitor type 1(PAI-1, | BT BBEEREUETIIHIRS) 240/7 30
16758073 chemokine orphan receptor 1 (Rdc1, BRI LA 156/4 34
16758835 interleukin 1 receptor type Il (IL-1R I, 1| BUEIBREN =1 248) 118/3 35
5263284 glutamate receptor subunit 3 (MGLUR3, {\SIEIES S BASR E{113) 115/2 39
18959247 Oxidized low density lipoprotein receptor1(LOX-1, &M EBEBEOZIA) 103/2 54
6981705 Very low density lipoprotein receptor (VidIr, iRIBEISERE =N 92/2 36
R4 FERESRIEINER REKRFIEBEI[EUT)

Genbank/RS ERBIREN FBEENPN) IR SEER AHes /AT A tiE
16758619 androgen regulated vas deferens protein (Avdp, Mg R B DEBEED) 1 006/41 24
10863918 thymosin, beta 10 (Tmsb10, BIEREIZE10) 885/37 23
17105345 phospholipid scramblase 1 (Plscr1) 554/40 13
9506474 Cell division cycle control protein 2 (Cdc2a) 544/40 13
8496160 insulin-like growth factor binding protein 5 (RBEFH KRS ESELSS) 437/44 9
8393182 Carboxypeptidase A1 (pancreatic), (Cpal, JRAIKEFAT) 336/21 15
6978540 Activating transcription factor 3 (Atf3, &L EERE=3) 312/12 24
19424307 lectin, galactoside-binding, soluble, 2 (galectin 2) (Lgals2) 307/17 17
11024651 transforming growth factor, beta-1 (Tgfb1, FACEERFB1) 305/16 18
13928927 kidney-derived aspartic protease-like protein (Kdap) 305/44 6
11067378 G alpha interacting protein (Gaip) 299/16 18
19923702 Cell surface glycoprotein CD44 (Cd44) 296/12 23
11559930 Homeobox gene Pem (Pem, [EJEEFRPem) 251/24 10
13929055 Lutheran blood group (Lu, S&E=MAER) 246/33 7
8504695 Discoidin domain receptor 241/36 6
8394182 regulator of G-protein signaling 4 (Rgs4, G EBIES4FTHERS) 240/12 18
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16758941 MHC class Il transactivator (C2ta, MHC Il 2R TWERS) 239/31 7
13592080 secretin receptor (Sctr, EEEOEFZAE) 218/12 17
9506846 probasin (LOC54 193) 208/30 6
205247 Ly6-B antigen 199/7 25
202845 aldehyde dehydrogenase (i SE8) 199/29 6
13928813 phospholipase A2, group Il A (Pla2g2a, BiISESA2, 1| AA) 193/10 18
14949700 nucleolar phosphoprotein p130 (#Z{_f#&EEp130) 195/7 26
9665228 espin 184/35 5
18959245 adaptor-related protein complex 3, mu 2 subunit (Ap3m2) 165/20 7
6981305 tumor necrosis factor receptor superfamily, member 11b (Tnfrsf11b, fEIRIEERS11b) 165/29 5
8505375 Insulin-like growth factor-binding protein 5 (R EIFE KA FESEE5) 162/23 7
4090268 GAS-7 protein 161/28 5
13592086 acyl-coenzyme A:cholesterol acyltransferase (Soat1) 155/18 8
5672675 salt-inducible protein kinase (EhiASEOEES) 155/23 6
4063710 melanocyte-specific gene 1 protein (msg1, BXMIPIFHER1ED) 155/27 5
1785998 neogenin 1563/28 5
4559279 defensin-5 precursor (FH1HZRSBIALDIR) 152/23 6
13928735 Adenosine monophosphate deaminase 3 (Ampd3, BFRIRE L 2 883) 150/10 14
20302072 cadherin 13 (Cdh13, $525%6313) 147/27 5
4131769 Very low density lipoprotein receptor ({RIXBEISE K 144/17 8
1654376 calcium-dependent tyrosine kinase (5K VA SESEED) 138/20 6
8393483 Glutamate receptor, ionotropic, N-methyl D-aspartate 1 (Grin1) 133/18 7
204322 glucose-dependent insulinotropic peptide (GIP, $E{XHIERD Z BN 130/24 5
16758167 fibroblast growth factor 13 (Fgf13, AA4EBIRA KRS 13) 123/11 10
9506448 carbonic anhydrase 4 (Ca4, fREAETEE4) 123/20 6
13928725 CD8 antigen, alpha-chain (Cd8a) 122/5 24
16647985 synaptojanin 2B2 121/4 26
13183122 prostaglandin transporter subtype 2 (Pgt2) 120/17 6
13928873 forkhead box M1 (Foxm1) 119/15 7
16758103 peptidoglycan recognition protein (Pglyrp) 116/10 11
16758681 nuclear pore complex protein (Nup107, #Z3L2&AED) 116/13 8
7709997 CD3 antigen delta polypeptide (Cd3d) 112/11 10
17737277 transmembrane domain protein regulated in adipocytes 40 kDa (Tpra40-pending) 112/18 6
1816432 Naglucose cotransporter 109/13 8
13888554 Myelin basic protein (38EETHED) 108/20 5
13929019 secretory carrier membrane protein 5 (Scampb) 105/17 5
13929053 Shank1 104/16 6
6978700 Carboxypeptidase E (Cpe, ¥RIKESE) 103/4 22
16075338 G-protein coupled receptorG (BESEZA) 103/8 12
8917586 integrin beta 2 alpha subunit (& &2 1) 101/9 10
6978652 Cholinergic receptor, muscarinic 3 (Chrm3, IBIRiEEZAS EH03) 98/12 7
8393983 phospholipase C, gamma 2 (Plcg2, BiiSEECy2) 96/14 6
19526760 caveolin 1 alpha 92/11 8
9957243 3-O-sulfotransferase 89/10 8
9967140 CINC-2 alpha 89/12 6
12711687 intermediate conductance calcium—activated potassium channel (Kcnn4) 88/8 10
6978506 Adrenomedullin (Adm) 86/8 9
16758815 endothelial differentiation, lysophosphatidic acid G-protein-coupled receptor, 2 (Edg2) 84/3 25
13540657 bone marrow stromal cell antigen 1 (Bst1) 83/5 14
440381 receptor for pituitary adenylate cyclase activating polypeptide (PACAP receptor) 83/11 7
8394099 Parathyroid hormone (Pth, EBIRFZIRAR) 83/13 6
1228945 protein tyrosine phosphatase epsilon C 83/14 5
8393708 lactate dehydrogenase 3, C chain, spermspecifi (ZLE2IMSE83 CHE) 80/8 9
14581684 Mg1 79/14 5
13676840 Alpha1,2-fucosyltransferase a (Fut1, 2AEEEERET02) 78/5 14
4324681 late gestation lung protein 1 (Lgl1) 73/12 6
6981645 Transforming growth factor, alpha (Tgfa) 73/13 5
14974738 cell cycle protein p55CDC 71/8 7
1669582 eosinophil cationic protein 68/9 7
13540542 neuronal pentraxin receptor (Npr) 65/11 5
206470 pancreatic secretory trypsin | (fREEEES | ) 62/4 15
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6978544 ATPase, Na'K" transporting, alpha 2 polypeptide (Atp1a2) 62/8 7
207535 thyrotropin-beta-subunit (REBYRIRZRpILER(T) 60/6
13929101 amyloid beta (A4) precursor protein-binding, family A, member 2 (Apba2) 50/9 5
3 118 ificaspase-2. caspase-3FI4l Ui DNAWT L. FEHR K

TEA BIAR 2 B R T, DAJRE 5 2 AF AR KR 2(IGF-2).
P7SNTRKIRAH ML T AT T-(NADE). 4 Jifd J& 33 4
P S8 it T ) FR] (p 1 61 nkeda) — AN 5 R 55 IR ) 55 2 G
S, BUREIX AN BRI St 5 DL B 5 I ggd 1) %
FRAEAT A7 1 e 3

3.1 IGF-2 AZEMIGF-2 52 FH 40 i 11 J3 b R /88 5% 45
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W BRI 2L P IGF-2RITGF-2R AR /D KL 11, 1M
HmRNATERYEN 28, FFa s, it ol 24
33.3%, 66.7%, 72%M119 N mRIA . IGF-2FIGF-
ORAE T s 1 - 2% (Edmondson 43 2%0) i BHE %2y
W0.25%, 76.2%, 100%. 7—WF5r KM, L RHT
KX BE L (HBX) R 5 H- 4 Bded B o R vl
BB IO C B2 A B T (M A PK) B R 46 11
SplHIMMIGFE-231A. PTENTEJIT 41 fa 8 40 fa bk o (1 22
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7% S Ep7SNTRA S T, NADERSH
—AME ST, B A B R RIS
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