Research Papers [ iEaE iE

N Lok semmmin
. . Progress in Biochemistry and Biophysics
14 2009, 36(7): 847~853

www.pibb.ac.cn

TIERS ZE X HeLa ZHa4a 578U AT =200

?%#@l)** ? ;rf{jz)n ﬁ])]]‘;‘)&@ ﬂalg 533) ;}f'g Zr’:\@ ﬁ‘, ;713) )ﬁ%i\?“)
I ORY RREY LAY FHEY RKAHZOT TERT

OB EERR =M B AL s BB, BT 100006; 257 #REERRR S A Pl 2% T RE 24 B 5 BEAHEE 2% B, 3T 100069;
DAL BE RS T BE BRI RL, A0 K FE 050000; 925 51 B2 2 RF O BE AT 5T, EIE 100850;
S [E R A BRI STET, LR 100101)

E SRRSO BURERER, SRR R tHR S AT 53808 mRNA FiRPEER, Huit A [ERS. A#RE IERS
HE DN 1 A 2 o e R KL AR s B BOT TR I /E T, SR RNA T 40 AR Mg @ TERS H& D8] 26 325 300 1) 10 5% bt 2% 4 O g 2t
IER5-siRNA-HeLa 4/l 2. % %400 5 5 HeLa 4 UBEATHRSS, B7E T fif IERS-siRNA-HeLa (¥4 il AE K M2k, 40 o J 30055 5
BB, 88T IERS N ERS S T RAYFIEE. SR, IERS FEHNFRIE MG TR M2t s i
G2-M HARILL), (eiban sy, (eatand &, Mo s PueE, [ R BL IERS-siRNA-HeLa 41 i e <) FKT
HeLa #0fi. AFFURHAH, IERS SEPRI GBI G v (&40 M52 40 5 5 &AL S W15 G2-M W BH, 1ERS 25 4 565 40 fa J& 34 1 14

P, NI PR B S0 0T AT — 5 RV A0 N

Xi#iE  IERS,
FRNES  Q6, RT3

T, E SR A LR R S A, K
FrAE R IR VAT T Bz —, ) iz N A
HuEvayT b BISIEARUEE, RIBOT HEARAEIRIT
S AN 55 S AU AN B AR i, X ) R
A ARG . DIk, AT LR K
SO RS BUB R BT IR DR, I DR S
A ARG P 70 5 SR IS TR0, e AR PR I ] Py
I HE DRI IR0, I e A S Lo A IR ) =R 1 4
P, BCE T E 0 M A A AR A, AR R
A 0] e R R AR AR SRR, AR T R R i
7. AUSELLIE FHEE LS K R 7 v, TRk T —
65 AN 7] 751 58 e S s BB IR BE R, Lot Ay
IERS JE[A].

IERS /& Immediate early response 5 [ %, A
IERS FERRA T 15 44k | 19253, cDNA 42K
2 369 bp, ifi f 7 TERS KA T 1 %5 Je ok L
181.5 cM, cDNA K& 2 123 bp™. IERS J& T
WIS f WY R S P ) — 51 . Williams 55 1UF 52,
IERS J&—F & & iR H B AT 2 ML A
H, 5 IHARE R N L pip92. TER2. ETR101

RIS VAL, HeLa 400, HRSARUENE, S

DOI: 10.3724/SP.J.1206.2008.00713

—F, BAFEE A, AR KT Sl )%
5 pip92. TER2. ETRI01 AL, R[22 kb7 T3
BSOS AN T BB C VS AL, L Y il
WK RONAFSE: 1ERS B3 1 X 385 %1 A]
Mk g5 A A R POE JE T BRI, RS 2
AP-1 f7 55 J Ets-1 A7 55, {HE D> CAG K 258
CArG 1741, TERS i it i R A0 AN (X)) 22 R AL 1
FHX AN SRS AT POE R 5, XIS 7R TERS AT g
X ANHAT 22y 3R EEAE S, 0T 708 I SEE
TR IERS AR5 FRIE R, (HXZEE R
S 350N (A PRI B L A 2 T BB M AT 28,
U, %R RNA T3 %8RB 5T HeLadi i
TERS JE R [ S S0 P 46 1)

* [EH 5K HARFHEIE 430770533, 30270423), JL s T E & &R
R X4 (Km200710025007), JE3E 1T H AR EF 2% 3 42(7092013) F E K
FHARBIE Y K T R1(863) (2004AA221160) % Bl 1 H .

o L[] S — R

o SR IBER .

Tel: 010-83911554-269, E-mail: shouding@ccmu.edu.cn

RS H . 2008-10-24, 52 H W 2009-01-19



«848 EYMUF EEYIIR R

Prog. Biochem. Biophys. 2009; 36 (7)

1 M5

1.1 ZHREFRF0RAL

N S0 41 M 2R (HeLa 2l A ) 55 9k B2 RE4H B &R
(AHH1) B % 55 2 22 BE 22 Bt 5UR 5 5a 5 B2 52 i 58
IS = ARAE, T siRNAZR 3k (1) ik 2% 44
Psilencer™ 3.1-H1 hygro & J* Ambion A H]. DH5«
TS AS A M H K2R e ]
1.2 FERF

T4 DNA JE# I H Promega A ], ORI HEEX
RAEA Vigrous A =&, Hind I BamH 1T 4
NEB &7 s DMEM 1 Lipofectamine 2 GIBCO
BRL A #] 7= W% % (Hygromycin)B 4 Roche /&
H] 77 s Trizol 3R 71 A & B S 38 K & N
Invitrogen /A &) 77 4h; IERS AT AN Z ik E
£ V5 Abnova A H]); Ecl Anti-Mouse IgG (= 1),
ECL % (03 T PerkinElmer 2 7l ;  10% K35 1 37
AR I DMEM, 45 5 2400
1.3 “Co y GT¢&HR5T

TSP 2 B Bt 5 0k L ©Co Y5 AR
(1) y S 2 HESH B AR 15 7R 1) HeLa il i 5 88 ¢ e e J5
() BT I 41 D 3 TERS-siRNA-HeLa, %45 &M
R, RN 0.5 Gys 1 Gy. 2 Gy 4 Gy
6 Gy. 8Gy.
1.4 RIS R ESERARXRIEEG S

W F5 TR RS I B v TN 95°C 7K ¥ B ) AR P
30s, OB A LR RN TEK SBE . TR
TN TR AS BN BB P (1) s N, 5 b5
¥ F, PiAAZ 6 h. 7E Eppendorf & P I N =78 /K
23 ply WEEFEGIY S wle B RNA 30 pg, W2
ERA 50 pl. K GG E Tk b, NI sk
BEZZ P 10 wlv DTT S wl. dNTPs 4 wl, R
BESKT 2 wl. Cy5-dCTP(hric HE S 4140 il cDNA )k
Cy3-dCTP(bricd X AL 41 il cDNA)3 pl, TRE 7K
e FIARRCIAA 13 wl ARSI FI T4 wl. b5
WIEJEIRA. W, B2 50 Wl Aot fEH]
DNA #ifbFE4lifk DNA, 2 JERH72%58. A
Parafilm % ¥}, 7 42C 2R f N 22X o &
(16~18 h). ¥t h . BT EHAT a4, H
ScanArray 4000 FHG G, RIFHEDI R AL (1)
9w E T EEE . H Genepix pro 3.0 A 4 #7
Cy3. Cy5 WM oGS MsmERILLAE. A HERR R
FHPEZE R, Bkt b L m] i) 22 S ik BE DR A A
VO X ANETE N

1.5 RBEMEFHTARIBERETH IERS £E
siRNA H9 BTkl £ (%% & = Hela ¢fiff

&4 10%57 £ 4+ 111 1) DMEM 85 7% 3645 7%
AL, FEFFYYHET 24 h I, K 3x10°~ 5x10° > HeLa 4
JEEFIZE 60 mm [F55 7RI, H Lipofectamine™ 2000
H siRNAJTURE 55 Y HeLa4fl Mo (344855 50 U8 BH #4).
MR 2 WA B Ok . Pk o BH R v Al
JL, AT SR AR S 1t DU ER TERS K5 [A (1) HeLaZH il
. (ARSI, B0 5 AN R 51
JC I IR 1 BERN A4 4 12 J 7 G 1Y) HeLaZ .
1.6 #&iN siRNA X HeLaZl B & TIERS £ [F A9 &
EES

M [ERS JE K mRNA 7KFFF FH 16 IERS 514
Ak B 51 50 CCGGGAACGTGGCTAA-
CC53', Fiigl¥ 5" TTCCGTAGGAGTCCCGA-
GAA 3'; B-actin 5|75 4: 514 5° GCGC-
GGCTACAGCTTCA 3', FUf514 5 CTTAAT-
GTCACGCACGATTTCC 3'. iR 1% 2% & 7300
real-time PCR system, M AFIKELA 40 K, Jx
AR ZR K 20 pl, M4 AF 24 50C 2 min, 95C
10 min, 95C 15s, 60°C 1 min. &HIZAEE [
(1) 7300 Z 4t SDS K -4 HLIX LE R 50 H . hsb,
i i Western blot £l TERS TH A FRKIE. B S 4AE;
TR0 B AW Jo AT B 1 PR AL 3, PRI
wH, £@dF SR eikeBEA R U8R
FIAEA R AR E
1.7 EEETRFER A ER A0 sR ST B

¥ HeLa4ll ff1 5 IER5-siRNA-HeLa 4 it $5 F £
60 mm [FJFEFEILH, FRH%H 0.5 Gy « 1 Gy« 2 Gy,
4 Gy. 6 Gy« 8 Gy [TP/Ha5 71 CH A R 40 M 1 b
XL, FIRA 0 Gy) BT v Sk . R
R AR 3 AN IEFRML, LT 3 Oy sk
¥, BARSE 7R 1 Froas. 40 RS E T
37C\ 5% CO, WA IELE IR 12 K, ZJaxr4iifl
HHAT L[] 58 5 75 W 5% (Giemsa) 4 (1, THHAS [R5
IR y A IEH HeLa 418 55 IER5-siRNA-HeLa
MR & e BT I, TR A B A VR IR T E 4 IR
BTG A
1.8 3E5fXT HeLa#0 IER5-siRNA-HeLa 20 ff11% 58
pp=A)

S RE TR AN B EA T AR B . AR, PR 40 e 1
RS S0 T TR RS IR A0 4 e n /e
6 FLAR . X T ARSI A0 M, 3TN BT (R R
WRETZH). 2 Gy WS4 4 Gy W4, F320 5o 5



2009; 36 (7) ZEHHE:IERS EF X HeLa 4HAE4E 5 SR A9 52 *849.
Table 1 The test project for cell radio-sensitivity
HeLa IERS5-siRNA-HeLa  The size of culture medium (including cell)/ml ~ The number of cell The dose of irradiation/Gy
0.5 Gy+0.2 ml 0.5 Gy+0.2 ml 0.2 200 0.5
0.5 Gy+0.4 ml 0.5 Gy+0.4 ml 0.4 400 0.5
1 Gy+0.2 ml 1 Gy+0.2 ml 0.2 200 1
1 Gy+0.4 ml 1 Gy+0.4 ml 0.4 400 1
2 Gy+0.4 ml 2 Gy+0.4 ml 0.4 400 2
2 Gy+0.8 ml 2 Gy+0.8 ml 0.8 800 2
4 Gy+1.0 ml 4 Gy+1.0 ml 1.0 1 000 4
4 Gy+2.0 ml 4 Gy+2.0 ml 2.0 2 000 4
6 Gy+0.5 ml 6 Gy+0.5 ml 0.5 5000 6
6 Gy+1.0 ml 6 Gy+1.0 ml 1.0 10 000 6
8 Gy+0.5 ml 8 Gy+0.5 ml 0.5 5000 8
8 Gy+1.0 ml 8 Gy+1.0 ml 1.0 10 000 8
0 Gy+0.2 ml 0 Gy+0.2 ml 0.2 200 0
0 Gy+0.4 ml 0 Gy+0.4 ml 0.4 400 0
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Fig. 1 The cluster analysis representative of

transcriptional profiles in AHH-1 cells after

exposed to 0.05 to 10 Gy y-rays

Table 2 The list of upregulated genes with a dose-dependent tendency

Accession No. Definition 005Gy 02Gy 05Gy 2Gy 10 Gy
NM 004879  Etoposide induced 2.4 mRNA (EI24) 1.022  1.543  1.652 2.624 2.727
NM_ 023039  Ankyrin repeat, family A (REXANK- like), 2 (ANKRA2) 1.071 1377 1.623 2556 2.835
NM_147188  F-box protein 22 (FBX022) 1.248 1454 1.686 2.613 2846
NM 016545  Immediate early response 5 (IERS) 1.071 1.354  1.608 2.018 2.876

NM_001001342 Biogenesis of lysosome-related organelles complex-1, subunit 2 (BLOC1S2)  1.241 1.560  1.609 2.176  3.321
D87328 mRNA for HCS 1343 1.571  1.633 2223  3.464
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Table 3 The IERS expression results of transfected cells

Sample Ct value of IERS Ct value of actin ACt AACk Sample/Control =2-44¢

1 23.139 19.476 3914 4372 2431

2 24.276 15.985 8.291 8.794 27874

3 23.076 15.594 7.482 7.940 277%

4 24.675 21.877 2.798 3.256 27356

5 23.595 21.390 2.205 2.663 272663

6 23.614 31.524 -7.910 -6.452 216422
Control 31.342 31.800 -0.458 0.000 2°=1
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Fig. 2 The IERS protein expressions in three cell lines
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Fig. 3 The size and configuration of IER5-siRNA-HeLa
compared with that of HeLa
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Fig. 4 The survival analysis of IER5-siRNA-HeLa and
HeLa cells subjected to the different dosage of irradiation
m—nm: HeLa; O—0O: IER5-siRNA-HeLa.
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Fig. 5 The growth curves of IER5-siRNA-HeLa and HeLa
cells subjected to the different dosage of irradiation
e—e: [ER5-5iRNA-0 Gy; 0—o0: IER5-siRNA-2 Gy; A—A: IER5-siRNA-
4 Gy;A— A: NS-siRNA-0 Gy;m—m: NS-siRNA-2 Gy;0—0: NS-siRNA-

4 Gy.
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Fig. 6 The cell cycle analysis in IERS-siRNA-HeLa and HeLa cells after different dosage of radiation
¢—¢: NS-siRNA-0 Gy; m—m: NS-siRNA-2 Gy;A—A: NS-siRNA- 4 Gy; O0—¢: [ER5-siRNA-0 Gy; 0—0O: IER5-siRNA-2 Gy; A— A: IER5-siRNA4 Gy.
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The Influence of IER5 Gene on The Radiosensitivity of HeLa Cells”

LI Xiu-Nan", LI Li®*", YANG Chuan-Jie?, HAO Chun?, QIAO Cha®, YANG Fen®, ZHOU Ping-Kun?,
WANG Pei®, YUAN Zeng-Qiang”, LI Yan-Ling?, LU Wei-Yuan®, ZHANG Wei-Yuan""", DING Ku-Ke?™
(" Beijing Obstetrics Gynecology Hospital, Beijing 100006, China;

2 The School of Biomedical Engineering and The School of Basic Medical Sciences, Capital Medical University, Beijing 100069, China;

3 The Second Hospital of Hebei Medical University, Shijiazhuang 050000, China;
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In order to identify the radiosensitivity-related genes, microarray technology was used for candidate

genes screening and it was identified that IERS (Immidiate early response 5) could be up-regulated after radiation.

Biological relationship between IERS and radiation was investigated, and its biological function was examined in

human cervical carcinoma treated with radiation. RNAi technology was employed to knock down IERS gene in

HeLa cells and establish the stable transfected cell lines, IER5-siRNA-HeLa. It was found that there was more
S/G2/M phases cells with larger size in IER5-siRNA-HeLa cells than that in the control cells when treated with
irradiation. The results indicated that IERS might be involved in cell growth and proliferation. Most importantly,

IERS knockdown increased the radioresistance in cells, which indicated IERS might be a potential target for the

radiotherapeutical treatment in the cervical carcinoma.
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