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T(HMREMBEE—ER  HM 215006)

RE PAENIOEHERRAEERN (RT-PCR) Fik, ERAVTARFRNE X SEEsMBH Y ASEIL
WESHM GADD4S # p21 BEERZAILMW, HiTTER mRNA KPRy B R A B s ek
GREH. &1, 2. 3. SGy X L MGG 24h, GADD45 Fl p21 ZEXRBHHEE LA, GADD4AS BEZRRE
1—5Gy RS BTEEREEHEE. p21 BEFRKTE 136y BEFIBEERSAMMBMNEE, 8 5.0Gy
BEE, HFERELESEMM, FREE, X HRBHEAINE MK ELH GADD45 M p21 ZE K FRAFE—
EFBRTEEAERNEKEN L, GADD4S EE4 XBAINERTRNARNS TEYREIT.

XA £ KMEIF DNA RGHERREE 45, p21, BREFRBTL, BREH, SMEOKEHE

FES3S R811, R818.03

L BRI T — LR R R LA RIS AE, B
REAE BT FAE Db icY), AT B ARNZR
IR A4 G, BRI pS3 TR EHE
A AT DNA #4575 S8 H 45( GADD4S ! 1
p21 HEEHF| A%, X DNA ZEBEHRGE,
GADD45 i p21 ZFFRAWER, HIRTHAME
T G, WEIZBMEEA S IHEST DNA & &40
MR, R A, ASNEMMELERAEZE P
&FIB IR 5B GADDA45 1 p21 ZEH R IX 2 FI K
e R, A SERGE R ST S i R R A IR
B ( RT-PCR ) F#:, #F3 A5 F B 40 fa
GADDA45 #l p21 EHETEFEFIE X FERHFHEE
feRiee, T HAE e B A S AR R B Y R R

1 WEIAE

1.1 M

HELRRIEER .. TS . FR7E
2224 HZJH) . PENTHL AL ERYEE,
ToRRE RS, ARARERBIE Mt , ik
B, FFRISE.

12 HEHARESE
FAZATHE) D-hanks HRRIE S IFE SIS

HEERREFEEILH (CPR/9/027 ) ¥EEh

&, WELERENDFEFNKEAESBERE,
2000r/min 250> 30min, B H H (B E W E 40 F 10mL
B0, /i1 D—hanks # % 10mL, 1000 t/min B
10min, EEHE—K, K, AEE 10%XED
fME. 100umlL FEE, 001%EEEREN
RPMI—1640 35 5% 07 B 40M0 = 1.0x10%mL,2.0x10%
T 25mL #EFRMEH, B 5% CO 3748 37°C
S5 th fRALHE,

1.3 HRgtfiEss

BREHRE M A ERBE— AN RERBUTRE
1 KD-2 EERIERS, AI7=4 6MV X Hi4k. B
HEFHR 10cmx10cm, FRHFIERN 200cGy/min,
BRSFIEAB0 1.0, 2.0, 3.0, 5.0Gy; BAEET
5% CO, 353748 37°CH53%, THRATE 24h AIBEERER
i (PBS) YE¥k. B0, WOIR4IME, E-80°CIK
FRGEEH, FIRHE RS Ax A,

1.4 4038 mRNA 899 BB cDNA HIE R

W E 4 mRNA $25, i Dynalbiotech 23 & #)
Dynabeads mRNA DIRECT™ H{#| &R, KR/5H
Invitrogen 2> #J Superscrip™ I RT #1F ¢cDNA
BERG A, WS S ARER 20uL, 5144 Oligo dT )
18, EEBERESRREH, 8MEREE 2R

ek, MER, &, 196243 Ak, 1990 EFEMNIAFEFGEHRMLEN, HFMKEBRERSAHPAEFRE

gL, BEEELL
BIRBRARAN: EE
YRS B, WE 2003-12-25, {&E 2004-02-25
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RNA $REBUFI cDNA 4 o

1.5 Sl¥ngitfas
4% NCBI $458 2= H ) B—actin, GADD45 . p21

Table 1 The Primer sequences of f—actin, GADD45 and p21

EHFF], FH ABI/AF] Primer Express 54 #3152
I PLE R PCR WARRS 1Y, 51MFFIRE 1, &
EEEYTEEARRSARAF (Sangon) Ao

Gene Accession Oligo Sequence Pruduct size

B-actin X00357 Forward Primer 5’ TCCACCTTCCAGCAGATGTG 3’ 75bp
Reverse Primer 5’ GCATTTGCGGTGGACGAT 3’

GADD45 M 60974 Forward Primer 5’ CGAGGACGACGACAGAGATGT 3’ 74bp
Reverse Primer 5TGT CGTTCTCGCAGCAAAAC 3’

p21 NM 000389 Forward Primer 5’ TGGAGACTCTCAGGGTCGAAA 3’ 65bp

Reverse Primer

5’ GGCGTTTGG AGTGGTAGAAATC 3’

1.6 SEHEINLTEE PCR

FF SYBR SLHf#%¥ PCR Hi:, F ABI
PRISM® 7000 FEFURUIL, #RR 7000 Fi / F R
£, PCR #H4: 1xSYBR®Green PCR Master Mix [l
H ABIAH], 3414 200nmol L™, ik 10—50ng,
PCR #/F4: 50°C (2min ), 95°C ( 10min ), #AJG 95C

(15s), 60°C (1min), 40 MEH, HMEREE 3
KER PCR, ZEEIR PCR RIVEEH )G 1T
R4 LAHEBRAEFF A% PCR P4 a0i5 4t B
Y p—actin FIEEELER 70 [FIARAH Rl AR (4 1S, IR
N EEE BT R, [FIBTE N JC cDNA & i RNA
FREUEE AT PCR U1 DI HEBR DNA V53R W] RE

L7 IRRRRERERCR K

PCR FP=¥I7E 2.5%3RNEVEEERS LUk, R2UE 80V,
&) 1h, Marker 2 MBI AR GeneRuler™ 50bp
DNA Ladder; JRZ €4, F BioRAD 4#] Gel
Doc2000™ Chemi Doc™ YL BUE R 45 AR BT HE
BRAESE R M PCR P15 5L,

Melting curve-GADD45

Melting curve-p21

1.8 TEEHAEMGEITHHT

FAEL#E Cp (Threshold cycle, Cr) FEPIUE
FKEH pactin HHS, HXERBIHEHMIERE
HWRBKT, BILAK FRSTARHERE S fO SRR R ek
B 1, B REEREE B NIRERR R n
HWEARXN: BHERERERFERRRE=2 250,
AAC=REHER ACT - RERER AC R E 2),
B EH A Microsoft Excel2000 # 4+, Fj SPSS10.0
TR EEF Z4 BN

2 &R

2.1 SYBRGreen }EE RT-PCR i 45 Rt

VAR T 7R B-actin, GADD4S, p21 %
R B, 3F H PCR ¥ 3 7= B A e i ok
W BN AR —4&HF, I PCR I 14 45 St g
P, WA 1,

0.06

Derivative
Derivative

e : -0.02 ~
628 704 774 843  9i2 627 703
T/°C

77.3 842 91.1
T/°C

Fig.1 Specific amplification of PCR reaction.
a. The Tm of GADDA45 PCR production is clearly shown as a single peak in a derivative plot.
b. The T, of p21 PCR production is clearly shown as a single peak in a derivative plot.
¢. According to agarose gel electrophoresis, the f—actin(1, 2), GADD45(3, 4), p21(5, 6) end
products of PCR are a single band of the predicted size
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22 XEZSRHSAMEDHEHRGADDISE  F 2, £ SPSS10.0 FHAWRLR, FAEFBR-HN
BRZOF R LR KE, BEKMAM SRR, KEIHFE

y =1.0948 %4159 ( p=0.0007 ) +*=0.986.
X SHRMSTE 20h B, ASMAMKEME T (p00007) 0,986
GADD45 B F Ak E BEFEBANm LA, B

Table 2 Dose—response change of GADDA4S5 gene expression

Irradiation dose / Gy ACr ANCy Fold ¥
B-actin-GADD45 Irradiation sampie A Cy—control A Cr

0.0 -8.97+0.13 —0.00+0.13 1.0

1.0 —8.00+0.12 -097+0.12 2.0

2.0 —7.46+0.12 -1.51+0.12 2.8

3.0 =7.05+0.15 -1.9240.15 3.8

5.0 —5.55+0.05 -3.42+0.05 10.7

W Egld =224 p=3

23 X HERHEEANEDMKELRME p2t BER
p:ubilh g ITEEN

X STERERSTE 24h B, BSRBHASNEMMKE
R p21 HERBRER TXTHA (p<0.001),
# 1—3Gy AR5 AR RE S mm LA,

Table 3 Dose-response change of p21 gene expression

F 3.0Gy BEE ARG, 5.0Gy BEEHFER
g, B#k 3. 3 0—3.0Gy M ERARIRE

AT EAS R ER BB R, HENE

EIHAR, y=1.069+0.659X (p=0.004) r=0.996,

Irradiation dose / Gy ACy AACy Fold
B—actin—p21 Irradiation sample A Cy—control A Ct
0.0 -5.74+0.10 -0.00+0.10 1.0
1.0 -4.8740.13 0 -087+0.13 1.8
2.0 —4.460.07D -1.28+0.07 24
3.0 ~4.15£0.13 ~1.5920.13 3.0
5.0 -4.36+0.07 ) -1.38+0.07 26
B 5<0.001, vs 0 Gy, Group, »=3
3 itie AR GADD4S ERFRKH THMHE A

I & S e %o L B AR AT B DNA Hith 7 F L
MRMAKHEA, CRIUBBRTERHET LR
HRIK, XL H B FR N DNA #4%EFEF(DNA
damage inducible, DDI ), M 8X S 3E R X AL
( Gene expression change, GEC ) PR3 BE
ARBREBFHBEBRNRE > TEBHEE
( Radiation—responsive biomarker ), # T #1748
SRRAGE

NKHHIA GADDAS HH 2 —Frl LI X 4t
KIMFUHES, P RN EEE AR, B

# p53 HTFTE RHhaEstRY . M7 A A T
KR p53 fFERT, GADD4S EEF XTI, Hk
M G, HABR#E (G, arrest), GADDA45 52 p53 3R Y
THEE M DNA BE S G/S kA R
Z RV EB R, Kby, SRR
IFSE RSB M B Z 3 DNA 898 & LA R i
DNA Zi4faA S BITHN . FAE G I
M, 40 DNA SR IE R WA T — i )E
8, B E s E T ( Apoptosis ) 138, GADD45
5 DNA BHHROE VXM LY TIRE, IR
AR TFREEYERRNELSZ—,
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Grace ZUVHIEHR A E MMM, #H17
RT-PCR &, REMEE 24—48h, GADD45 iy
FRE A 1.0-3.0Gy ZBFEELREN BN R
%, Fornace &P\ 24RiE i, ARBEMMTEH M
SRAIM R ML—1 407E 2—S0cGy FIBTEEINA L
BN K R A K ELE R AANSNE f b B4,
HERFEMFETEE (1—5.0Gy ) WFEEERBBUN
XER, HFEAIAEZE 3Gy LA LHEE, GADD45 2
HFk bRk, 2BAMERUSERFSTS
G B

BT GADDA45 45T A KRS XA Y
R, HEEHEFRTE RS MR R KB L Rmg
R EEN, URWERSE 2—72h B4R (£
RRER ), RiTIAN, GADD4S HERKHHSE
R RER YRR — B, AT
HYZBRARMRBYEMGE, UERIEREEH
BT HIRIR TAE,

p21 BRI AIE CDK (Cyclin dependent
kinase ) WHIHF, W& ps3 &5 G, YIHMHER
T, HitBFikat, vlipH CDK 1
1 Rb B RRALFAER T G #, ErLENSH
BB H/CDK H 4 & PCNA #54FHH DNA £41,
KELHEREZVHEESMEME, ZRAREE
G, IBH# (R EEAE p21 Zeibmgre i, ASME
M EHETEZS) 0.2—2.0Gy v HEE, p2l #H
FEERBKEME LAY, AUERENTHES
MM EY . EMREREH, & 1-5Gy X
SHERBER, AJMNAMMKE LM p21 ERYEES
FriE4, & 1-3Gy BHEFBERENHEERRZE
B L, BELHENBRN XA, 5 Amundson
BRI B 3Gy W LRSS, AE4kLE ET, p21
HEAFRE LRABFERN, E—EREEIBINEM,
Ak, p21 EFHEMAE TAE 3Gy U EREFE
{B% FRFZXEPRESFELEANELERER
PRF, ATAG & HEBEF I GADDA4S 1E 85T
B A YRR Y A TSR B AR

KF SYBRgreen SEAT#EE® RT-PCR &
mRNA RARELTT, BAME . HEIHE, €8
R, REN, 2HARN, Har-PiEiSBR
PSS, H—RAAE R R AR R . 4<BF
FLFIF ABI/A ] Primer Express 34+ 5cit 35 5%
FE B PCR HIHHR 541347 PCR 718, K18 T R4F
St IR FI BT & ROX Bekt#9 1xSYBR®Green PCR

Master Mix A% 7 IEERZE, FIA4IRARDE
X ERE REIE NN TS, # % mRNA 5%
WEBMEW, FIET MR RE. SRR
REEMERMTTER H. I, THLER
RT-PCR E BT 5 T, BT ARRERER
MR LR REH, B, fRLHER
RT-PCR B AR FE #EE B R B MU E 4 T
A YRR AT YR BUTE R RN 53 40 CB A%
B kR TR B RN, SR TSRS,
H A BIFHRL AR

Bl AXAELFEBRREFSBAGPERER
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GADD4S and p21 gene expression up regulated by X—ray in human peripheral blood
lymphocytes

FU Chunling' TONG Jian' JIANG Weiwei' ZHANG Junning® HONG Chengjiao’
! (School of Radiation Medicine and Public Health, University, Suzhou 215007 )
2 (Nol Affiliated Hospital, Suzhou, Suzhou 215006)

ABSTRACT SYBR real time RT-PCR method was applied to study the expression profiles of the Growth Arrest
and DNA Damage gene 45(GADD45) and p21 induced by X—rays in human peripheral blood lymphocytes in vivo.
Results show that GADDA4S5 and p21 gene expressions in human PBLs at 24h after 1, 2, 3, 5Gy X-ray irradiation were
increased significantly. A linear dose response relationship could be established for the GADD45 gene expression
over the dose range from 1.0Gy to 5.0Gy and for the p21 gene expression over the dose range from 1.0Gy to 3.0Gy
24h after X-ray irradiation respectively. Results suggest that the relative level of the GADD45 and p2l gene
expression in human PBLs is dose dependent under the experimental conditions, indicating that the GADDA4S5 gene
may serve as a potential biological dosimeter in future radiation accident dose assessment.

KEYWORDS GADD45, p21, Gene expression change, lonizing radiation, PBLs
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