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TEZE WEFC T 2.0 Gy y 52 RS o K B Y 7k O 400 56 R 382 32 95 2 A Py S o S A P9 L 405236, A 2.0 Gy ©Co
y SRR 24 h, FERUME K40 RNA,  FJERUE A B ARk L 40 o B Rl ek i gy 8 dh . 45 R3R
W, HRST)E 24 h, MRAMRIRNILRIM ZE S RIE RN 1322 2%, HAPFARIER 497 4, LARIEH 633 4%,
H 192 %6 FIEA 8. EEFEKITIEER (Gene ontology, GO) F¥aE, JLFIVE KFIMAYERE. MR .
SFFIRE A 53.19.28 1~ 4G KEGG B 7, 3L [R5 1) pathway A 12 F# K ML 4h, BRI T Serpinb2.

Creb312. Pacrg. Vampl Fl1 1116 25 53R 5 A< IFE A
kR IR, Mg, BEES R, BEEFRERE, KR

hESES  TL99, R818.74

P 2 S 0 A P A P ek R e — AN R AR Y R
GE RO RE, EERE T 2R RE I T R,
% TN 20 i JIBELHE . DNA 842 . 4Rl T LA B
JRABISE, I SeARA A% 0 1 JE IR A bl T3 IR 28
kA T AR FERLE A ORR DNA S, H
BT 20 fH2d 90 AR, R A IURE i FH 2% 6
sfhad)E, SO LR DNA siEH R A
BURAS, ik moe A Kt EAL T IR K 2
RS S, IS HRE  7E T RE B8 X A A (A% 12
FAE BHEATHOE . dEm . il poa o e,

AU, ASEIG SR T AN F 2 R & A RS A
[ S 0] 555 N 71 ) AL 9K 2L 40 22 S 35 TR Rk i AR 4k
F A R AR G R kAT T kel AR 3
RN AhS2ES, WEF 2.0 Gy v SHERIESS 5 24 h %k
BRIBR L GH B SE DR R s, DA N I 4 e i A
YIRS 90 S A S VPN SR A A A5 R

1 SCISHMRIREE
1.1 SCIgdbR

FEME SD KR H & F R R B sL i sh P
O, AP YFEHIES: SCXK- (%) 2007-004, &%
iE5: 00130908; kEL4HAE 4> 253 D-hanks ¥ HH
JEHEZREFRHIA R AR 4L RPMI1640 Ri7Edt
H GIBCO A Al#fit; RNA $2BGR A Trizol 14
Invitrogen A 7] ; Agilent SurePrint G3 Rat Gene Ex-

HETH: (WIE LI sh YT IS (2010k05) Bl

pression 8x60 K &5 7 i _FENK 7 AE P e 2 B A TR

NIk
1.2 Y9

SEIS 4 AR AP SIS AR Y SEE, 3493804 I ZH A
FRA2H, &2 3 HORR, 312 Ho RAhsEs, shd
FeZ M EBMCR I, FEROK A 2 RPMI1640 5
Ak, 37TCRIFRMEN G, 2y WL, M
Ji 24 h $2H RNA. ANSLL, & y e H
JESF, 24 h LR ESICR I, 7Bk, #%
H{ RNA.

1.3  EEBA5E

1 F 4 5 97 47 0T 7 o B 5 B B2 41 ©°Coo y BF
LRIEET, WU EN 2.0 Gy, FEZ 117.1 cGy/min.

1.4 HEZHREE RNA $2E

HRRKREEEIRCRM 5 mL, FFEbUEE, H
SR D-hanks YRIETC B 26 TR S], IS
O BE i 2] S5 AR AR AR B D 43 3 v VR T |, DA
2000 r/min &0 20 min G048 15 cm). B 045
WE, /NOIREE ZZmEa Mz, FHmSE A
D-hanks ¥, LA 2000 r/min B5.0» 10 min, {345 i
W, FIFETTEHEE R K. B RNA KRR
FE Trizol W7 & BB 51T, & RNA Maifbiz i
QIAGEN RNeasy Kit 1716 it B 153247 .
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1.5  IREFRIEEHRX

BBk A K cDNA B —8E IS 85, Cy3-
CTP #3ic cRNA & 4ifk, 7E 260 nm A1 280 nm
N W' FEE AR A 5 R R FE AN ZEREE . 60 CilR i
30 min #ATHBAL, VKB 1 min BN 2238 2% 140
B, EiSH, 65°C 17h, 10 t/min BB . ¥
B AT
1.6 SRAREMNBIES T

Agilent TR, RN 5 um, FHH
IXEBIEL 100%F1 10% PMT #4734 — 1K, ] Agilent
AW A IR 45 B 435 . FH Feature Extraction 7474k

FEMHT . ¢ )5 N A GENESPRING12.0 347 Quantile
normalization. 7= 3& Kk brifE . ZREECK
FE%T 3 H p<<0.05.

1.7 RT-PCRIEiF

N T ERAES 855, JATTEL ACTB AN S,
R IA TN HRERE Trmt6la FFRA _LIEHZERE Encl
BHATIRAE, SIS 2 WAk 1. SRR E R 3
W, GESREC 3 RICPIIME. KM 209k, i 2
FAERRAREMILE, FAEKT 1 RamEx T g
FEA, ZFERERIA L Rz NWFRIE T,

#1 5|55 K% PCR ¥ & 4

Table 1 Primer sequences and the amplification conditions for real-time PCR

B[R A ElkvlE2]l PCR ¥ 14 5%

Gene name Sequences of the primers PCR amplification conditions

Trmt61a F: 5 TGTCTTCTGAGAGGGAACC 3' 95°C for 15 min, 95°C for 10s, 60°C for 30 s, 72°C
R: 5'CCCAGGAAAGCTGTGGA 3' for 20 s, 40 cycles

Encl F: 5 GGACTGTTACGATCCGAC 3' 95°C for 15 min,95°C for 10s, 60°C for 30 s, 72°C
R: 5'TCCTTGGTTTGCTCTGCATTA 3' for 20 s, 40 cycles

ACTB F: 5 GCGTCCACCCGCGAGTACAA3' 95°C for 15 min, 95°C for 10's, 60°C for 30 s, 72°C
R: 5'ACATGCCGGAGCCGTTGTCG 3' for 20 s, 40 cycles

KEGG pathway 45 R %oR, 2 73808 R
2 R Je B 38 A5 55 Sl

KB TR ZHER T G3 P Bt
MR BRAIR T, I RE 30003 ZFFE R, IR X R
.l ShSER, BT T 2.0 Gy v B2k
AR i, R BRIk L 00 ff e R 8 T PR AR A

2.1 {RIMELEE

Ik ES 4 AR S RS S 24 h 50 R4 1 22 S ik
FRAH 6925 2, Hrp LIARIEERE 2814 %, F
WRIEFERNE 4111 % EEFRFINEEFER (Gene
ontology, GO) H#fa e, Xf 7% i REAT ViR 4 2K,
BFEEYIRRE . MRy AT IIRE, %A 457,
81, 169 IhfghE.

KEGG pathway &5 0ox, 75314 15 R
KH) 41 K555 FimE.

22 KA

TOR EEL AT B LE A P R ) S 24 h S BB 22 R 3R
ISFERA 3938 4%, b LiARARR A 2278 i,
FHRIEIERE 1660 4.

G GO Bl e, X2 RRERBAT IR K,
WREIEYIRE. 4. S TFIhRe A 291,
83. 123 M IhfEfE.

23 AL S EERRIEEER

A A SR ST R A7 pAY B S )9 E 0 B e B F S TR
ERRIEFRILE 1322 & (W 1. HApILFET
WFRIEA 497 %, LA BIARIES 633 %4, 192 %
FKIEAR—H

E1 RN, Shsins R Rk RS EE
Fig.1 The intersection diagram of differentially expressed
genes in vivo and in vitro

ght GO Hudli g, ZREET, LW REIN
AR MRH S IR 534 19, 28
AN IREfE . 454 KEGG ¥ e , 2L [R5 1) Pathway
12 sk, HARIZEK 2.

030202-2



ZRF Sy SPERARIEXT SD K B bk EL 40 Mg 5 PR 2Rk 1 g S

R2 A, SLRIFEY KK KEGG BT

Table 2 KEGG analysis of pathway involved in both in vitro and in vivo

Pathways 1D Pathways 1D Pathways 1D Pathways ID
Purine Pkm?2 Chemokine Ccl2 Adherens Smad?2 Amoebiasis Casp3
metabolism Pde3b signaling Jak3 junction Mapk1 Col2al
Pde2a pathway Ptk2 Ptpn6 Ptk2
Polrlb Ptk2b Lefl Fnl
Pde6h Cxcl5 Ctnnal Serpinb2
PdeSa Lyn Leukocyte Ptk2 Cd14
RGD1309906 Mapk1 transendothelial ~ Ptk2b Serpinb10
Prim2 Gng8 migration Rassf5 Serpinb6a
Nt5c3 Ppbp Vav2 Collla2
Polrle Ccl12 Rhoh Staphyloco- Selp
Ak7 Cer7 Ctnnal ccus aureus Cfd
Gucyla3 Ccl24 Ttk infection Masp2
LOC681193 Foxo3 Jam2 Fcgr2b
Focal Col2al Vav2 Tuberculosis Camk2d Ctb
adhesion Ptk2 Cer6 Lamp2 RT1-Da
Fnl Itk Casp3 Rheumatoid Cxcl5
Capn2 LOC685513 Fcerlg arthritis Angptl
Col5a3 Cxcr6 Cd74 1123a
Flt4 Hemato- Epor Cd14 Ccll2
Zyx poietic Cd9 Mapk1 RT1-Da
Mapk1 cell Cd3d 1123a Ltb
Mylk lineage Cd37 Corola Atp6vla
Vav2 Cds Fegr2b
Pip5k1b Cdi4 RT1-Da
Primary Tap2 Cdss RGD1564571
immunode- Jak3 I13ra TIr6
ficiency Cd3d RT1-Da Rfx5
Cd40 Cd3g Leishmaniasis Mapkl
Rfx5 Msdal Ptpn6
Cd19 Cd19 RT1-Da
Cd79a Gplba
7 S LN R A AL
24 RTPCRIESFABENRITAR PRIV W R 2, 39, AHIDLTR

PIANIGAEFE DS Trmt61a A1 Encl (4754 ih 421
T, R A IR R R ) (L 24 3D,
VLEI1Z PCR Kl B A BT AOBURE o A3 BRI RV
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B, WY1, PCR 8 (e R VR AL AF
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Fig.2 Amplification curves and melting curves of Trmt61a gene
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0.716
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0.436

0.296

Fluorescence(465-510)

0.156

-(d/dT)Fluorescence(465-510)

0.016

8 16 24 32 40

66 72 78 84 90 96
Temperature / °C
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Fig.3 Amplification curves and melting curves of Encl gene

£ 3 RT-PCR VRN ERELER

Table 3 Relative quantitative results of the real-time PCR amplification

EEE I NE-TiS KRN 5| CfH ACTB CfH e
Amplified gene name  Group C, values C, values of ACTB Ratio
Trmt61a Control group in vitro 28.12 21.65 1.00
Experimental group in vitro 31.99 25.03 0.71
Control group in vivo 26.56 17.91 1.00
Experimental group in vivo 29.79 17.37 0.07
Encl Control group in vitro 33.03 21.65 1.00
Experimental group in vitro 3142 25.03 31.85
Control group in vivo 30.63 17.91 1.00
Experimental group in vivo 29.34 17.31 1.69
. Hl, KEGG (Kyoto encyclopedia of genes and ge-
3 e nomes) A H I X Pathway )34 A HHHm

2 DR T Ry R 2 A FH A 4 ) PR ) Y 3R R0 A o
NIEE R FR, DA eI B 5 R (15 85 A%
S BZAEY SRR RN IIEE S RIE R . GO
IINTR B R DhRE RN 0 N AE YRR . il o Ay
WRE=ANYERE, A1IE TAE G ThRE S 254k & b LI
o P55 YA 1) R

AR RN A N IR 204709k EL 41
JH R TA 1) 22 S DRI K B (W AR sk A 53 A, o
TEAMMET. PUATHEE. 5% 5. DNAE
#]. DNA #5587 GTP BN SHIE S H S,
Fc RN G HIME S FIER AR . BEABRLE.
YHMIZH o T, AR 2 DL B R P A A .
KB TR E BS54 5%, A1 DNA 454,
ATP 454, GTP 454 WG & . |AMMEES. 4
FAGA. ERBETEE%. WM AL
TETES KRB TE. RS YE. GTP BEiGIE. 41
S FAEARTE S .

YA 5 SERE (Pathway) J2& 24N (H [A]AH
HAER, JLRIEFTARIh RIS s RE . H

o HF RAET LRI FT R i R DR 20 2 40 2 il
—RL VRS, AR M — RPN T .

AR SLIG 4E Rk S KEGG U4 b, 1K
W\ ARSEEG LRI ) pathway A 12 25i8 . 5351
RERS AT REEBE R M SRR Bk R T
O . BT R RMEE. B4l
PENRIER . ditdi. AT 2. FRER . £3%
R A BRI . SRR R IR . A R
KA ERRIEERN K Z I EBHUHETE 5K SFE
M, A 18 FKIHHERKIE.

BeAh, 2R RIA R R I — LB DA R
TEAH [F] 2L A, W1 Serpinb2. Creb312. Pacrg. Vampl
1116 %, Fachin VR A BRI H BAME 7T A 4T
MAREAIE 102 25, 50 cGy v HHL&IES FIRERA
R, GRKIAEIX 3 A E =G T3
A ZRRIAMIERE 34 2%, Hi LERIARRFA
5 Serpinb2, TAFKIAFEKFFE Creb312. Fachin
A8 LONA ot H b 2 5 (R0 RS A N B P R RS R
o G bk EEL A i g RS PR R A AR A AT T MR N 78
RRIEAH Z RN . HAAFE Pacrg FEFRIE I
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Effects of y-rays irradiation on gene expression profiles of SD rat lymphocyte

QIN Xiujun ZHANG Wei

LI Jianguo YIN Jingjing ZHOU Jinyuan WEN Jianhua

(China Institute for Radiation Protection, Taiyuan 030006, China )

ABSTRACT The gene expression changes of rat blood lymphocytes after 2.0 Gy y-ray irradiation were studied. At

24 h after in vitro and in vivo irradiation with 2.0 Gy ®°Co y-ray, RNA in blood lymphocyte was extracted and the

changes in the gene expression profiles of lymphocytes were detected. The results showed that at 24 h after irradiation,

the common genes being significantly expressed in in vitro and in vivo comprised 1,322 genes, including 497

down-regulated genes and 633 up-regulated genes. Further, 192 genes are inconsistent. Referring to the GO database,

there are 53, 19, 28 functional clusters involved in biological processes, cellular components and molecular functions,

respectively, and there are 12 pathways involved. In addition, some radiation-related genes such as Serpinb2, Creb312,

Pacrg, Vampl, 1116, and others were also found.

KEYWORDS Radiation, Lymphocyte, Gene chip, Gene expression profile, Rat
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