BT BEOK ¥ ¥R

+ 386 - Acad ] Sec Mil Med Univ

2006 Apr;27(4)

N 3
YCo-y BEIERH/NRIFAHLE
Faae REA R AR
A. LR ERFEMRFSTRER, LE
KK ER SRR, 1 200433)

B R IEE

2011015 2. 50 R K2F S R 2530 B 22 i AL 2 =, LI 2004333, 38 —F &

(HE] a®. i
RN B AEE &K

ESAFEAFRBHEDRFRG X E KA, N0 FATFHEITES S RADRFERG NI, F &
R (4096 MERE)ACCoy BEE 48 h AN R P4 4 2L B & kS ATH R, RT-PCR % 3F & B % Jr 4
R SERANRMER EAENRFARA 124 54X HLF LKL, 78 AT, 46 £ L, XA 57 FXHNHHE &,
HEEZREANERNESHET N6 X.DNABEARERES . AMG L. BTRAMBZEL . G5/, 2 EEA . RHA
BAFTHEANFE VAR F AR M EAX R EEZ A AMANAZE A REZTEF, RT-PCR % £ % ¥, Hspa5,Rasa3,
Nqgol ZE I MEALER -, SR BHERNTFRGAASER S ERARSHFNE K,

[REBIA] #E4; MM, X KK E
[(FES%ES] R818.85 [XEkFRIAAD] A

.

[XEEHS] 0258-879X(2006)04-0386-05

Hepatic gene expression profile early after * Co-y irradiation in mice

SONG Li-hua' , YAN Hong-li* , CAI Dong-lian** (1. Department of Food Science and Engineering, Shanghai Jiaotong Universi-
ty, Shanghai 201101, China; 2. Department of Medical Genetics, College of Basic Medical Sciences, Second Military Medical U-
niversity, Shanghai 200433; 3. Department of Nutrition, Changhai Hospital,
200433)

[ABSTRACT]

Second Military Medical University, Shanghai

Objective: To study the hepatic gene expression profile early after °° Co-y irradiation in mice with cDNA microar-
ray. in an attempt to understand the molecular mechanism of irradiation damage to liver in mice. Methods: Total RNA was ex-
tracted from mice liver 2 days after irradiation with **Co-y ray and {rom normal mice liver. Hepatic gene expression patterns of
irradiated and normal mice were compared with cDNA microarray(4 096 genes). RT-PCR was performed to validate the cDNA
microarray results. Results: Compared with normal group, 124 genes showed a differential expression in irradiation group, with
46 genes upregulated(maily cell cycle and transcription regulation related proteins) and 78 down-regulated (mainly cytoskeletal
genes). Of the 124 genes, 57 had identified functions and could be divided into 6 groups: DNA repair and stress response,cy-
toskeleton, hydronium channel/transport protein, signaling transduction, intermediary metabolism, and immune related pro-
teins. RT-PCR analysis indicated that the expression of heat shock 70kD protein 5 (Hspa5), RAS p21 protein activator 3
(Rasa3) ,and NAD(P) H dehydrogenase, quinone 1 (Nqol) were consistent with ¢cDNA microarray data. Conclusion: Irradia-
tion-induced hepatic injury is of multi-target and multi-pathway.
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Tab 1 Primers and annealing temperatures for RT-PCR analysis of HspaS, Rasa3, Nqol and GAPDH

Primer Primer sequences tempizrtf?g(n%/r) Products (bp)
Hspab Forward: 5'-AGT GGT GGC CAC TAA TGG AG-3’ 56 536
Reverse: 5-GGG GAC AAA CAT CAA GCA GT-3'
Rasa3 Forward;5'-AGT CAA AGC CGT CAG GAT-3' 57 392
Reverse: 5'- CGT GTT CTC AAA GTC AGC AT -3’
Nqol Forward:5-TGC AAG AAC TGA TGC TGT CTT T-3' 58 349
Reverse: 5'-TTG AGG TGG TTG GAC TTT TCT T-3'
GAPDH Forward;5'-ACC ACA GTC CAT GCC ATC AC-3' 56 452

Reverse: 5'-TCC ACC ACC CTG TTG CTG TA-3'
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Fig 1 Gene expression profile(A) and scatter plots(B) of mice liver 2 days after irradiation
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Tab 2 Differentially expressed genes with identified function in liver of

mice irradiated with * Co-y(compared with normal group)

Classification

Upregulated genes

Downregulated genes

Gene 1D Name Gene ID Name
DNA repair and NM_011803 Core promoter element binding protein (Copeb) NM_025415 CDC28 protein kinase regulatory subunit 2 (Cks2)
stress response NM_008211 H3 histone, family 3B (H3{3b)
NM_011580 Thrombospondinl (Thbs1)
NM_022310 Heat shock 70kD protein 5 (glucose-regulated protein, NM_008706 NAD(P) H dehydrogenase, quinone 1 (Ngol)
78kD) (Hspa5)
NM_025824 Basic leucine zipper and W2 domains 1 (Bzw1)
NM_007570 B-cell translocation gene 2, anti-proliferative (Btg2)
NM_008220 Hemoglobin, beta adult major chain (Hbb-b1)
Cytoskeleton NM_013615 Outer dense fiber of sperm tails 2 (Odf2) NM_025604 Membrane-spanning 4-domains, subfamily A, member 4B (Ms4a4b)
NM_008470 Keratin complex 1. acidic, gene 16 (Krtl-16) NM_010064 Dynein, cytoplasmic, intermediate chain 2 (Dncic2)
NM_010260 Guanylate nucleotide binding protein 2 (Gbp2) NM_018815 Nucleoporin 210 (Nup210)
BC016507 Gap junction membrane channel protein beta 6
NM_008475 Keratin complex 2, basic, gene 4 (Krt2-4)
NM_010129 Epithelial membrane protein 3 (Emp3)
NM_007393 Actin. beta, cytoplasmic (Actb)
NM_013798 Actin-like (Actl)
NM_009608 Actin, alpha, cardiac (Actcl)
NM_016845 Proacrosin binding protein (Acrbp)
NM_024427 Tropomyosinl . alpha (Tpml)
NM_007615 Catenin sre (Catns)
NM_009898 Coronin, actin binding protein 1A (Corola)
Hydronium channel/ NM_134086 Solute carrier family 38, member 1 (Sle38al) NM_008880 Phospholipid scramblase 2 (Plscr2)
Transport protein NM_015747 Solute carrier family 20, member 1 (Slc20al)
NM_013667 Solute carrier family 22 (organic cation transporter) ,
member 2 (Slc22a2)
AJ426432 Partial mRNA for transferrin receptorl (TFRI gene)
NM_023805 Solute carrier family 38, member 3 (Slc38a3)
NM_008880 Phospholipid scramblase 2 (Plscr2)
NM_019580 Membrane interacting protein of RGS16 (Mirl6-pending)
Signal transduction protein  NM_028035 Sorting nexin 10 (Snx10) NM_009803 Nuclear receptor subfamily 1, group I, member 3 (Nrli3)
NM_130447 Dual specificity phosphatase 16 (Duspl6) NM_010914 Nuclear transcription factor-Y beta (Nfyb)
NM_021485 Ribosomal protein S6 kinase, polypeptide 2 (Rps6kb2) AF283466 PRP4 kinase (Prpik)
BC002031 BH3 interacting domain death agonist NM_144509 ADP-ribosylation factor-like 6 interacting protein 4(Arl6ipd)
NM_007484 Ras homolog (RhoC) gene family, member C (Arhce) NM_019580 Membrane interacting protein of RGS16 (Mirl6-pending)
NM_009025  RAS p21 protein activator 3 (Rasa3) NM_011100  Protein kinase, cAMP dependent. catalytic, beta (Prkach)
NM_010937 Neuroblastoma ras oncogene (Nras)
Intermediary metabolism NM_008807 Tubby-like protein 2 (Tulp2) NM_010274 Glycerol phosphate dehydrogenase 2, mitochondrial (Gpd2)
NM_021528 Chondroitind-sulfotransferasel2 (C4st2-pengding) NM_010191 Farnesyl diphosphate farnesyl transferase 1 (Fdftl)
NM_053156 Allantoicase (Alle)
NM_008492 Lactate dehydrogenase2, B chain (Ldh2)
NM_133182 Heterogeneous nuclear ribonucleoprotein
methyltransferase-like 1 (S. cerevisiae) (Hrmtll1)
NM_027588 5'-nucleotidase. cytosolic IB (Nt5clb)
NM_017372  Lysozyme (Lyzs)
Immune related protein NM_010382 Histocompatibility class [| antigen E beta (H2-Ebl) NM_021718 Lymphocyte antigen 116 (Lyl116)
U68543 Ig single-chain antibody

Hspa5 . Rasa3 and Nqol (underlined) were validated by RT-PCT analysis
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Fig 2 Validation of gene expression
data by RT-PCR analysis
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