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FEE  ONIRPHMEE B SRS AR AL, AR T ARIFIERIRAE RS, A B4 f A R Rk
Feorikiazte. KM 0.1 Gy, 0.5 Gy 1 1.0 Gy FIER y SHRST M E R, RIFN AR X IR, TR
J5 4 h FEHUAARA RNA, A 45033 AN I N A B R 20 SRR 105 Aol 23 A o 0 22 S IR B R AT )=
RIS FER AR AT AE B 34T, JERI S 2906 E & PCR SiE. Z50RHI, 3 AfE4Y L&k
AR 1330 4>, TIRRIBE IR 1002 4>, FER RSB S5HRIBGREAH KRR L 18 4, Hh S50 & IEAH G
B 164, FUHKIZEER 2 4 FIRELSEREKY, 4 LKA T, 0.1 Gy 1 1.0 Gy MU0 2 R ik
AR BARR P e oo X MU 72 RRIA B RIS K B 2 S, andup A . ps3 (B 5 08EE . M VIRIESE . RNA
Az RPN 0T B (T 0 T2 . SER 9% 68 2 PCR A 25 K B, CASP9(caspase 9)mRNA £ [ 5 4 h Bl U]
T RIEAR A HE LRSS AN G5 R — B DRSS L Y 1Y) 22 S Rk R DR B T I AR S AR e AR M R AE
PLEL, 4R S0 2 RRIA L F A 1] e BN IR B 5 5 B R M A&

KR EEFEE T, AR, AMEERA, BEERAR, mEsT, BEIRERS T

FESES R8ILS

LR B L 0 A 3 e () R T LR L KR
MU B HOR, WRRA RS BN AT
WEh. EERE. AELRE R PO GA
RGN . IR B AR A BN LS I R ]
I3 » AEH AT B i N A A BN SR
et e VI E AR RSP E S TYNAL: & ST =k Y O
MR M, JEn] REid N 1™ OB AR 5 5
DRI, A RAR B R B R A AR LA
LBy it 7 H i 2 S EM . BRI, R
HL T R SR A LA (V4 P A i R 4 B TR R E
RSCHLT, AT DI I D] ) 08 A8 A o S AR AL
B R AT O T ERHIR e s R A T AR
POROSL K FLAE FIALE], RAIAFE 0.1, 0.5 AN
1.0 Gy y S £ B R At EE B A, SR BRI IR
4 h I 18] g0 50 ¢ R B AT 0 A 7

1 SCIGMHRIAN TS &
1.1 HREERANIR 5T
NRE R (AHH-1) B ZE B KT 5

5 HT = B, Trizol reagent A Invitrogen A ]
FE s AR R IATE S A Roche-NimbleGen (Gt
J %5 Human HX12 expr) H B RAEY) A 7] 52

12 HREEH

B H RK2ERUR B ST, Gamma cell 40,
7Cs(NORDION International Inc. CANADA), &
A 0.162 Gy-min ', FEH 0.0.1.0.5 fl 1.0 Gy

1.3 ZHREE RNA 32

SIS 2 22 HR G AN R R ST 0T HE 2 A e B T
37°C. 5% CO, WAEh4kEL%3% 4 h, BSR4
G 1x10° 4HM0, B0 1 mL TRIzol, ZAJEHEILE
RNA, Nanodrop ND-1000 fall#F i RNA ¥ A4l
FE, AT MEB IR R H K, RS RNA 4R &
e,

1.4 EESHREN S

K H NimbleGen One-Color DNA Labeling Kit
HEATHRIC, 7E NimbleGen Hybridization System H1 2%

HEWH: FEFRIBEITE (AHJ09J012), &5 “+—1” BHHBEIE (20091830060 ¥ H)
FEE: B, &, 1974 %1 A4, 2008 T8 R K%M 25 0, RS EMRN SR, BIFFA R

EIVE#E: L4628, Email: xianrong_sh@163.com
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R Pk, H Axon GenePix 4000B O 34
SR, REENEENRGETREME. H
Nimble Scan #fF (2.5 V) R AAEAEHEAT T,
Agilent Gene Spring 3 (11.0 V) i#—3540#r,
HFFAEE 3 YOS R, B RIE 1 %65
SR LE T 2 22 R RIS . O R
FERIVWT 7 3-5 ANRER, DASR s 7 ksl e v 4
141 RESAT KHZREIGES AT R
30T, ARIEAE ARSI AR R AR 40 AN ]
Hl

142 GO #4547 H:IAMK1L (Gene ontology, GO)
Gy HTRt 2 AR I RN A W) = D e i AT R, i
HH SRIG A A R 2H 2 A B B2 22 = 1) GO %6 H .
GO % HM\EY2id# (Biological process) 731
e (Molecular function) FE4HAIZH 7 (Cellular
component) 3 /N5 TN J: R 1) D RE#EAT 792K

1.43 Pathway 247 @ (Pathway) 43 #Tiiik H
SZHGZH AT R ZH 2 [A] A 35 22 e A . JE g 2
Rk H KEGG $d % .

15 SERTRFE=Z PCR &

1.5.1 cDNA &% ] Invitrogen 2 ] [ M-MLV X
e SR Tl Tl B ) N MR T BREAH MR AR S RNA AT
cDNA Wi 3 5 B, W8 S SRR 20 uL, & RNA
N 1pg, 519074 Oligo(dT)18, H AR ™ i it
4.

152 3l4mi%it  HHE NCBI 3 % 1) B-actin,
CASP9 (caspase 9)+ BTG2 (BTG family, member 2).
CCNG1 (cyclin G1) 1 E2F7 (E2F transcription factor
7) RKFF, H Primer 5 8BRS 9 E &
PCR [ A B 51 9 »
S'tgtgttggegtacaggtetttg 3",

B-actin : forward Primer

reverse  primer
S'gggaaatcgtgegtgacattaag 3's CASP9: forward primer
S'cgaactaacaggcaagca 3' , reverse primer 5
tcaccaaatcctccagaac 3's BTG2: forward primer 5'
gaactgttgegtgcttga 3', reverse primer 5'
accttgcettgeteectet 3'; CCNGI :

S'gccacttgaaaggagaaatage  3'

forward primer
reverse primer 5'
aatgatagacaatgccaacacag 3'; E2F7: forward primer
S'ttctactcttggtgctctc 3, reverse primer
5'tgacatcactggacttagg 3'. H FigHEET A TREARA
7] (GENEray) & .
1.53 HErekE® PCR KA SYBR SER %%

& PCR J73%, Fl BIO-RAD A %] Chromo4 SZ
P52t PCR Rillf, F%MEH = FHHEE. PCR X
#79: SYBR-Green Premix Ex Taq (TaKaRa). PCR
2R A: 95°C 3min; 95°C 10s; 60°C 30s; 3L 40
AMEIR . FEAFESER M 3 N TATRE, AR
SRR ATV AR B 26 AT, UAFERRAEARR 1% PCR 72
VISR o AR UBESI A B-actin % R

154 =244 RAMMEEDL, UERENR
B-actin NS, MRSFFALRE il A BEJE IR i g o0 HELAH
BEREG 2 2CT £, AACT =HBHTZHFE R ACT—XFHR
IFESD ACT, 2L 2 5Ll BN E B EER.

2 R
21 SRFIEEXMERFTIEER

KR Human HX12 expr 43R4 R AL
R 45033 MR, GG R 2 i RIS R R
o KR RIEMZOUESEEE, UERMG
DL R e 2= R RIS R R EOR, 0.1 Gy
HEGXIRA LA RN 2 7 RIE 2 500 R 3
12549 4>, Hop FRIAER 7410 A, R RIS
5139 15 0.5 Gy 415X HR4H LL A5 21 22 3Rk 2
UL B2 R 3 13227 A, Hodr BafERIA S 7635
A, FIAFRIAEER 5592 ;1.0 Gy A5 A LR
BRI ZEFRRIE 2 500 ERFER S 12921 4, HA b
WRIEFER 7559 4, FIARIEIER 5364 4~ 3 4
AR FIFFRIERIEEA 1330 4, FiARERZER
1002 4~ FERIFRIAEHHEH AR 18 4,
o, 5FIEIEMKCIER 16 4, AAHKMIIER 2
A (R D

22 BESER

JEIRFEFIENRT 4 NN FIREAR AT TR0 H
gER MY, AH [A) 3 [R Rk U A AR A v 1 2
0.1Gy 401 1.0 Gy A, k2 0.5 Gy A, HJaaxt
M OLE D,

23 EFFREEEHEXNEDFIIE

Ex AL, 3 AR Z R RS HE 7 R
B HAM5 % (Fold enrichment) fH K/NMEF, ‘& & A
R, AHICMEERR . B H A MR IR AT 1 AR

Yrread i, HARSRIE N BB NS HES, ek 2 B
o
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Table 1 Radiation dose-dependent genes

755 BRI A FK {730 JH—1L58%  Normalized intensity
SEQ_ID Genename  Descriptions 0 Gy 0.1 Gy 0.5 Gy 1.0 Gy
BC038808 APOBEC3F #8554 B mRNA 4wiEHg, L2 kEE 3F 13131 425.89 605.84 795.66

Apolipoprotein B mRNA editing enzyme,
catalytic polypeptide-like 3F

NM 015684  ATP5S ATP &1, H+i&Hy, Zekiftk FO E&4WF 5253 142.74 181.57 287.71
Hihi (B )
ATP synthase, H+transporting, mitochondrial
FO complex, subunit s (factor B)

BC084541 ATP6AP2 ATP g, H+iz%i, WHANMEEA?2 93.92 293.54 394.05 657.62
ATPase, H+ transporting, lysosomal
accessory protein 2

BC030579 B3GNT2 PRYE ZHER-N-Z e aibliic: B FFLHE 11194 353.13 465.13 573.59
B-1, 3-N-Z A HE L Fo il 2
UDP-GIcNAc:betaGal beta-1,
3-N-acetylglucosaminyltransferase 2

NM 006763  BTG2 B 21 B o B R e i 01 2 133.78 1104.87 1506.34 1951.78
BTG family, member 2

NM 017917  Cl4orfl10 etk 14 FFRIREAE 10 136.51  344.46 484.21 592.48
Chromosome 14 open reading frame 10

NM 001229  CASP9 RATRFE IR E AR 9, M1 33209 798.84 1113.36 1345.73
TG R Ik g
Caspase 9, apoptosis-related cysteine
peptidase

NM_004060  CCNG1 4Hf A HEE Gl 12262 63247 851.06 1168.01
Cyclin G1

NM 203394  E2F7 E2F #3¢ K7 7 14586  706.17 908.44 1285.96
E2F transcription factor 7

NM 0010350 LOC497661 B NFxB iHftLE A 164.51 387.86 558.45 883.32

05 putative NFkB activating protein

BC014573 MDS025 {852 & MDS025 134.53 62543 781.34 1067.85
Hypothetical protein MDS025

NM 018657  MYNN W& EA 71.93 199.12 316.58 385.68
Myoneurin

BC013705 PANK3 Z IR 3 50.44 152.87 205.88 270.69
Pantothenate kinase 3

NM 001198  PRDMI PR % 1, & ZNF i 79.86 379.85 492.46 810.21
PR domain containing 1, with ZNF domain

NM 004654  USP9Y ZERRIAEE 9, Y et iRiEm 63.74 237.73 286.35 396.82
Ubiquitin specific peptidase 9, Y-linked

NM 153231  ZNF550 BERERH 550 5226 149.11 173.99 237.31
Zinc finger protein 550

NM 001218  CAI2 TR BT X1 885.21 406.90 185.19 71.37
Carbonic anhydrase XII

NM 002769  PRSSI wHEM, 248, 1 (REARE D 1394.84  636.34 420.90 76.76

Protease, serine, 1 (trypsin 1)
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5 3 AR RMAEY SR A: SCF K
B A B OB I B o AR AR IS AR, TRNA
B33, snRNA QS 2, snRNA I Lid F24%. 0.1 Gy
HF 0.5 Gy HIY SR IATTE % 0.1 Gy 4A1
1.0 Gy 35 R Z4 b TR 240 iz 2
B XK. 0.1 Gy HEIET 24K S T A vitamin
D &MAHSKE; 0.5 Gy 45 DNA 545 s Ni/ps3 /-5
T BRIRF A LRRFRRARER G R
E 40 LR T 40 B A 5 1.0 Gy NS
SHEEE. EAEREER. FARTTY) SR
FEH B R IR 2 R LA .

24 ERFEEERMEXOMABEDR

xR AL, 3 AR 2 e RIS T R 4% R
BEABUER/NEFHES, B A SRR S BT
MY sy, Wk 3 Fim. 5 3 ANFIEHHN
WA A A Wiz bEfR, PcG EEHAE G,
Integrator & &1£, IkappaB & &1k, SCF iz
RERME O, 4RI, 0.1 Gy M10.5 Gy H
%15 SWI/SNF &1k, 0.1 Gy 1 1.0 Gy 4¥)5
WASH E & WRARIII% A G Ak (135 22 ki K.
0.1 Gy it 5 m/REE AR, 0.5 Gy H5H1#%.

CUL RING Z ZEWEE &A%, 1.0 Gy H5HN

Ji s HR T A K
‘ R

|

—
=]
=

N N Smplename

—
=

[0.1]
[0.5]

Bl 1 4 AR SAEE R SR 2E45 1010 Gy, [0.1]0.1 Gy,
[0.5]0.5 Gy, [1.0]1.0 Gy
Fig.1 The results of hierarchical clustering under four
different conditions

K2 ERREEFNENZIE

Table 2 Biological process of different expression genes

No. HE)FIEFE Biological process
501Gy 0.5 Gy 1.0 Gy
1 TR E A (v’ ibur snRNA Qi 2
Mesodermal cell differentiation snRNA metabolic process sSnRNA snRNA metabolic process
2 w2 2 iy i e T snRNA fii L. snRNA i L
Mesodermal cell fate commitment snRNA processing snRNA processing
3 SCF-# i i FI MR 2 SRR AR 1 rRNA 36 SCF- MR 11 Wi M40 2 40OH A 1 0 i
SrRRARIE L AR rRNA transcription ARG
SCF-dependent proteasomal SCF-dependent proteasomal
ubiquitin-dependent protein catabolic ubiquitin-dependent protein catabolic
process process
4 tRNA #55% DNA i ii, p53 /e HIfESH  EHlEEE
rRNA transcription SiESHT Postreplication repair
DNA damage response, signal
transduction by p53 class mediator
resulting in induction of apoptosis
5 WIRIEZ A Rz e 8 BRRH & TR E e

Cell fate commitment involved in the
formation of primary germ layers

Pseudouridine synthesis

Mesodermal cell differentiation
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(83
No. HEW2EITRE Biological process
P55 o1aGy 0.5 Gy 1.0 Gy
6 FET AR ST T PR A R rRNA 3t
Induction of apoptosis via death Regulation of glycolysis rRNA transcription
domain receptors
7 YEAEFR D MR LR F TR AFEIR W& o 2 SRR P it
Response to vitamin D Serine family amino acid biosynthetic = Mesodermal cell fate commitment
process
8 L SRt SCF-#Hi 8 Az IR 7> B R AeErf A
Regulation of glycolysis AR TR Protein destabilization
SCF-dependent proteasomal
ubiquitin-dependent protein catabolic
process
9 snRNA U2 IR 2 M R iRENLR 7R G I
snRNA metabolic process Lymphocyte costimulation Response to fluid shear stress
10 snRNA fii L T 4 LRI NEABEIR L H S
snRNA processing T cell costimulation Histone lysine demethylation
®3 ERRBERNAMAL
Table 3 Cellular components of different expression genes
75 iZHAT  Cellular components
No. 0.1 Gy 0.5 Gy 1.0 Gy
1 [HIEZ3 7 4EN EME A ERE A
Preribosome Integrator complex Integrator complex
2 PeG HEHE G i GIEZZALS
PcG protein complex Pronucleus Preribosome
3 ERE AR IkappaB i 52 & 14 ZREEME A
Integrator complex IkappaB kinase complex SCF ubiquitin ligase complex SCF
4 WASH & &1k HIZHE A PR R
WASH complex Preribosome Fibrillar collagen
5 TkappaB M & A1k SWI/SNF # & &1k TkappaB ¥ & A1k
IkappaB kinase complex SWI/SNF-type complex IkappaB kinase complex
6 SCF iz RIELME Gk SCF Z FRIEHMR &1k PcG AR A1
SCF ubiquitin ligase complex SCF ubiquitin ligase complex PcG protein complex
7 WARRIR N e tafk, BLRIXIR PG HAE AR WASH 5514
Condensed nuclear chromosome, PcG protein complex WASH complex
centrometric region
8 SWI/SNF & &4 CUL RING Z =Ml 514 LA
SWI/SNF complex CUL RING ubiquitin ligase complex Nuclear Inner membrane
9 RS SWI/SNF & & 14 SALINES
Golgi lumen SWI/SNF complex Midbody
10 LPYERL R YRR IRGEHIRZ N G tuth, A6 L2hE X

fibrillar collagen

Fibrillar collagen

Condensed nuclear chromosome,
centrometric region
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25 ERFIKEEBXRISFINEE

SRR, 3 AR % e R IAFE R 4L R
BEABUER/NEFH, 51 A SRR B R
BLorFIhee, WK 4 Fos. BAESHTRIL, 0.1 Gy
H. 0.5 Gy HF1 1.0 Gy % FRIAEK 5 50+
DIRe ¥ oG a2k CFE E g M LRR 456 0.1 Gy
HA11.0 Gy I35 i/ IMRRYE I A KR - 45 &
A SRS AR 2 0.1 Gy A1 0.5 Gy 3515
SRFAGEE A H RIS EA ;0.5 Gy AA
1.0 Gy 3524 & 1 LR B VS TR AN 9 i R il
TETEAESG . 0.1 Gy 285 JULRE /% g ot L IBEE e 1R T vt
PEL S RRIABEEYE . (RNA L FE RS B P A i
BERZWEMEEE R, 0.5 Gy HS5EIRET G
WEPEL p53 454 . Vitamin D SZ2AALZE &M RNA B4
fitg TIT % 3¢ K FiEPEH 22, 1.0 Gy 415 DNA N-#7

PEILREE M . BN-BIAC e ATP FEVE P AIME — /% 17-B
it SR A .
26 EFFTEAEEHEXAIBERE

XA LR, 3 AR 2 7 R IA T R 4% R
‘B 4154 (Enrichment score) {H K X/NETFHES], &
B3 r=-loglO(P 1H), =HEMME, FHIHEEH
Ky FUHA MR S ET-HO0@E M, 158 5 Fis.
5 3 MIEASMCHEKA: A, ps3 &
S TN AR N T BRI BRIE R L RNA
iz, BER. ARG tE . 0.1 Gy 4
0.5 Gy A 5B RMNEE 5 REA R 0.1 Gy H
1.0 Gy #1345 MAPK {558 5% 0.1 Gy 4
5 RAMEAIRIEH R, 0.5 Gy AEBEBRES
. MR A S, 1.0 Gy 45 Fey 2N T
MFEER . Z 50 S E KA XK.

R4 ERRBERNOT TR

Table 4 Molecular function of different expression genes

No. S FUIRE  Molecular function
FF%5  0.1Gy 0.5 Gy 1.0 Gy
1 I CHE RS I CRE RS RIE ORI
Hexosaminidase activity Hexosaminidase activity hexosaminidase activity
2 LRR %5 LRR 45 DNA N-FE AL i 1k
LRR domain binding LRR domain binding DNA N-glycosylase activity
3 o H BRI B PR A Bl LRR 4%
Nucleoside kinase activity Pseudouridine synthase activity LRR domain binding
4 M AFRIFHI LA R 74 & ps3 &iEr A ER R R
Platelet-derived growth factor binding p53 binding histone acetyltransferase binding
5 CEEZIEe ALF D RGA L AMRRIRIE KR T4 2
Signal sequence binding Vitamin D receptor binding Platelet-derived growth factor
binding
6 ZH B R A HE AR (H3-K4 5 B RS
Histone demethylase activity LS Adenylyltransferase activity
Histone methyltransferase activity
(H3-K4 specific)
7 JUUSE/ B I P L P B Ml i 12 R H R S BN-ERAC e ATP BTG
Inositol or phosphatidylinositol Nucleoside kinase activity Sodium:potassium-exchanging
phosphatase activity ATPase activity
8 tRNA FIEE RSB 1 RNA RE& g 101 7 it HE A PR HEEE (H3-K4
tRNA methyltransferase activity RNA polymerase III transcription L)
factor activity Histone methyltransferase activity
(H3-K4 specific)
9 [ b 2R B2 AR R A L E A BRE ALER P S
Insulin receptor substrate binding Adenylyltransferase activity Histone demethylase activity
10 N (AT e (Bt lltrey MfE I 17- P S

Guanylate kinase activity

Signal sequence binding

Estradiol 17-beta-dehydrogenase
activity
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RS ERRIEERMEH

Table 5 Pathways of different expression genes
No. JHEE Pathways
Fs 0.1 Gy 0.5 Gy 1.0 Gy
1 2 347 a5 p53 5 5l
Cell cycle Cell cycle p53 signaling pathway
2 p53 55 SRRl 4 i
p53 signaling pathway Insulin signaling pathway Cell cycle
3 P A ) 2 T PR TR TFEDIFRE S
Protein processing in endoplasmic Glioma Base excision repair
reticulum
4 TFEIRE S RNA iz PJTLI PAFR) 2 EnT
Base excision repair RNA transport Protein processing in endoplasmic
reticulum
5 RGMAIRIE AN 4 P s LB
Systemic lupus erythematosus Non-small cell lung cancer Spliceosome
6 RNA #iz PRSI P ) B T Fe y 3244 S AREAE
RNA transport Protein processing in endoplasmic Fc gamma R-mediated phagocytosis
reticulum
7 BB A p53 155 im RNA #iz
Spliceosome p53 signaling pathway RNA transport
8 /N0 0 240 Al BEIRBEALEE 5 R 5t AR/ L 240 A
Non-small cell lung cancer Phosphatidylinositol signaling system  Non-small cell lung cancer
9 BEIRTENLES 5 R4t TFEIRRE S ZENFHEAKR
Phosphatidylinositol signaling system  Base excision repair Ubiquitin mediated proteolysis
10 MAPK {55 il #% LLEZZEN MAPK {5 5 il #%
MAPK signaling pathway Spliceosome MAPK signaling pathway
-\, = N A y —J N ﬁ\ﬁé 3 ’ 7l Eé N

PTCs y BHEAFFIE (04 0.1, 0.5 11 Gy) [
FE 4 h, WEEEGHM BTG2. CASP9. CCNGI.
E2F7 ] mRNA F ik /K P28 4k LI 2.

Change times

101

—— BTG2

—a— CASP9
CCNGl1

= E2F7

0.1 0.5
Dose / Gy

2 ANFUERAIE y ST 5 H AR mRNA RiA22 4
Fig.2 mRNA expressions of target genes after different

low-dose y-rays irradiation

CCNGI 1 E2F7 ff] mRNA FiEZF A% ; CASP9
mRNA 137232 il 71 5 A8 4 1T 550 25 0B 18, RG22
0.1 Gy It}, ZBALEH0h 4.35 f5: 0.5 Gy I}, AB{Lfs
M 6.77 £ 1.0 Gy I, ZBAAEECH 8.11 5.
3 g

5 TRLES 35 A A v A W 26 R R 0 B 1T
BE, ONBT S AE LRGSR . Fachin 251
SR FH = DRLES By 5 A ) 2 e T 091 2 L g o S TR
NBER A B R RIA 1S, YOS I Re I — L
72 AR FE R T DL AR I MR R = e e e S B e A\
A BEE AE bR S, 28, H&E 45033
AN FE R P N 288 4 5 DR 20 3R A 15 08 A 40 A A 7D 71
0.1, 0.5 1.0 Gy y HEEF KN 4 h, Ak
L RRZ I A 5 2 e R B T, R I R A
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EIEAARMEER 16 A, AR 2 A d3E—RH
SR ¢ 5E B PCRVEXT 4 A5 20 7 1 AN 240 it 39
FIZRIFE R CASP9. BTG2 . CCNGI1 il E2F7 1
mRNA KIE/KFIGUE 34T, K CASP9 mRNA 3
PR B AR AL T R Y, SRR R A 2 A
Ko

SR FH 2 DR By R 5 i A0 B R DR e si i, AN
(AT LA 515 i B A S A bk a5 ), S mT LA
T L B AR AR RON A AL B A Ao JE I e
Mkl o A T 2 B AR R RIA AR, [ B
HL B AR ST R AE MRS AR L . B AR S 5 =
T —RINEIRVEY N, AR & B S AR AL
A A 2 FE AN A R R . TR R, K
5 L B AR N AR MBS AR SR SR S R R AN, R
HE N PE SO 55 05N R R AR S N o 3 7 1 S
HIEESHE SR —AE 1-5 cGy, EREURN K7
BAR/NEHTE 0.2-0.5 Gy W7, Azt dh PR
R gs BRI, SARBEAHLLE, 0.5 Gy AERE
IEFEREL 0.1 Gy 411 1.0 Gy 4122, X FE I F 45
BT R IR, R I 20 8] B PR 3R A 15 A B AR
R miE 0.1 Gy 4481 1.0 Gy 41, HKE 0.5 Gy
Y, JIRFE 0 Gy RHBZ . HENZIL S 5 e 2 5]
0.5 Gy y W& BRI RGN 5 e A BUR I AT O

XoF % 7 B 2H 3 GRS R I 45 SR 4T GO A
Pathway 7311, GO AT B 3EAM2id 12 . 4B ZE 4
A7 Ihgesrtr. AW B RigR, M
1.0 Gy MHEAE v BIRHEEES 2 m s 74
M ER B IR, e & E R B E ;
T AN ) 751 2 AR A 2 s R 1 22 S T ORUE B T IR i
L B AR S AR VN ) 2 R o /N T 0.5 Gy B 2
SUMAPERERR, 0.5 Gy RS X G528 4 i = A= B 6k 1)
FIAER, 0.1 Gy A1 0.5 Gy BHE ST K40 FHLH]
ARAHFE . B ERSESYRE TS AL e s
B!, B HRSTN, ATM 1 DNA-PK #
BOE, ATM fif p53 BEIR1L, B3R T p53 5 Mdm-2
FIRE AR, BUE T Mdm-2 X} p53 BHIHIER, 5
SYHEIET., DNA-PK WA ff p53 BRI, 75K 4l
MO T P53 W e i R AR FAE T2 52 AR g
RS EYAMIYET: . Ahmadianpour 25" 4R T 1.5,
3.0 f17.5 Gy y HHEIES pS3 AEMMUR 240
MIPET: . ARRSERRIN, 0.1 Gy S HRIET- 2k

NS T, AR 2 5 RIB R A DAXX,
DEDD2. NGFRAPI. DIABLO. BID. CASP3.
CRADD. FADD. TNFRSF10B. TNFRSF10A . DEDD
H1 CASP8AP2; 0.5 Gy 5 FHINIZ p53 /R 21
T2, AHRHZRRISIEKA HIPK1. PHLDA3.
C160RF5. IF116.RPS27L. PML. PPP2R5C. USP28.
BCL3. ISG20L1. TP53. DYRK2 #l TP73L. CASP9
7 RAZ IR Ve 2 IR 58 K il (Cysteinyl
aspartate specific protease, Caspase) FKIEMR R —,
TR, BRAE RN FEE KRN SRR
PR T3 R R AR VE GOSN RST, AT 51K
— RAVT AR FEPRLES F A I AN SIS 5% 5 e
& PCR KEHZR I, CASPO & 75 B I H B 48
WHIAE SRIAIR, MERNAENN, HRA
KPR 206 . 45 REER, CASPY 78 LI IGH &
SR S 5 A O R IE T EEEH . 4TI
REHT 4 RITIR, 0.1 Gy IR CL2m T 41
DNA #1852, 0.5 Gy B 52 R4 1Y DNA #4512
M RERFRIA B E L, 7] 585 1% =y [
EHBUR S N ) MR . Pathway 0 HT 45 Bder, (K
Ay RRBGES TS 5. a0iFE T,
WAV IEE . RNA s & AN TABT 2 2L A
TIKAA, KIUEAE v SRS A8 BRI
B {5 5 K A MAPK {5 5 3 % %5 V) ¢ . Dent 21
ZER T 22 MAPK & 42 75 41 i 58 565 B 2 A E
NN MAPK 3 B 75 52 HE A e k45 7 S EH . (2
#&, MAPK IR1EAN A2 40 M 5 569 B8 A e — 18 4%,
Z/b PBK BAEWMFEMEE. HHERY PBK 5
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Effects of low dose y-ray on transcription profiles of human lymphoblastoid cells

HE Ying SHEN Xianrong QIAN Tiantian WANG Qingrong JIANG Dingwen
LIU Yuming HOU Dengyong CHEN Wei LI Kexian LIU Qiong
(Naval Medical Research Institute PLA, Shanghai 200433, China)

ABSTRACT To investigate the mechanism of biological effects induced by low dose radiation, the alterations of
transcriptional profiles of human normal lymphoblastoid cell AHH-1 lines irradiated with different doses of y-rays
were assayed. AHH-1 lines were irradiated with y-rays of 0.1, 0.5, and 1.0 Gy, respectively, with the unirradiated cells
as control group. Total RNA of irradiated cells was extracted 4 h after irradiation, and then cDNA microarray was
used to detect the transcriptional profiles of the cells. The different expressions of genes were assayed by hierarchical
cluster analysis, gene ontology and pathway analysis, and then identified by real-time Q-PCR. The results of real-time
Q-PCR of CASP9 were in accordance with microarray assays. The microarray assays showed that there were 1330
up-regulated genes and 1002 down-regulated genes in three irradiated groups. Alterations of 18 genes expression
were related with absorbed dose. Among these genes, 16 genes were positive relation, and 2 genes were negative
relation with dose. The results of hierarchial cluster analysis indicated that the similarity of the expression profiles of
0.1 Gy and 1.0 Gy was the highest among 4 groups. These altered genes could be related to multiple signal
transductions, such as cell cycle, p53 signal pathway, base excision repair, RNA transport, endoplasmic reticulum
proteins processing pathways, and so on. These differential expressed genes detected by cDNA microarray would
help to elucidate the mechanisms of biological effects of low dose irradiation. New biological dosimeter for low dose
exposure might be developed from these dose-related genes.

KEYWORDS ¢DNA microarray, Low dose irradiation, Human lymphoblastoid cells, Gene ontology, Pathway
analysis, Hierarchical cluster analysis
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