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Evaluation of the Auger Electron Radiation on Gene with
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Abstract We explored the mechanism of gene damaged by Auger electron using the Raman spectroscopy. The
primers of the gene of alpha fetoprotein were labeled with radioactive iodine-125, and combined the gene of alpha
Key words

fetoprotein. After the Auger electron emitted from iodine-125 radiated on gene two hours, the Raman spectroscopy

—

was applied to investigate the influence of Auger electron to the biogenic conformation and functional groups in
conclusion, the Auger electron closely radiation may change the construction of backbone of DNA, destroy local
=

aqueous solution, with 514.5 nm excitation. The results show that the peak of the characteristic Raman spectra
moves and the peak intensity changes with the Auger electron radiation from 2 hours to 24 hours. The change of
Raman spectra indicates that the construction of the phosphodiester linkage harmed, the pyridine and purine bases in
DNA emerged and damaged, the model of gene conformation changed from B form to C form spectrum. In
pyridine and purine bases in DNA, and change the conformation of gene.

laser; Raman spectroscopy; Auger electron; radiation; gene
B ) A% 2R R DRR T v H A R AR R O -

125C% DT RGPk Z 70 5 TR E0E T 1E T
BERE DR ASEL AT DL A —E Ao B

P R B H - o) 5 PR 45 L AT S o8 Tl AR
FRBE B Z AR B 7 X S R R 0 B . ST
HOGHL 2 GG HARTE ALY 77 F A5 R B g, B

SRR B A RS o EL XS R 0 4 2R A R AR
KRB H: 2008-12-02; WRBMEM A H: 2009-05-12
E-mail: chmarka@163. com

A 5 B B R L R PR AN I T 1 4 T
ST & A

SRS A X
DNA 7 & 508 59 73 #r . w] UG B4 56 EHESH R

EEWE: I RAFEOTRIBUR (2005B31201006) # T~ 7R 4 H A FE# 34 (07001564) BT B PR .
EE B AT AR5 ), B WL A5 AR B FAE RN, EE N T2 MR IRIT ST IR .

B AR (1951—) , 55 4 082, RN SEROG R F R E Y% 7 MM HF5E . E-mail: tyxhuang@jnu. edu. cn



10 4] TEARMSE . WOLHLE 3 S0 b BB L T X S R 45 14 ) 5 i) 2643

PR 15 | 20 P 25 A A AU OB R AR B
N G AR ORI BOE L S 56T I £ A S I %E 73 Hr R
PR, T L R A 1 R R DR 2 R R A2 B Y R R
DA AR B ri 5 8 i DR 458 3 194 L I 90 » O 6T 4R
BJCREL 7 08 16 3 97 S DB 119 73 T HIL B

2 MBS
2.1 #MHRE5H

PR 125 5 BB A A R 2 7] L 5-ft—
JIt 48 PR W g (1dUD (Hfr 5] Sigma i 3 A R 2w H
G H (AFP) 519 F1 AFP 3 P RN R % A ) B
BABRATD ikl 7 #% [ (bt dl S Y HR A
B2 DD 8 0% B8 (1% [ Horiba JY 24 ] . &Y
5 LabRam INV),
2.2 WARAZE
2.2.1 AFP 3| 4hthak—125 4Fie 7 %

Z: 8 Schalffland 565 #2386 J5 3 8 17 #L- 125 45
ie AU, fa ZAE IR e F = T 8 B 40 0 480 PR W8 e 1Y) 5
AL L 5 Todogen J5 ¥k, ffifll— 125 % 4 3] BT K&
= SEP-Pac RP-18 #:2lifb 15— 125 #ric iy i 2 R
manE (P 1-1dU) . SRS I A i 5 B il {1 1-1dU
5 AFP 514 57 %, £/ v Br DNA 2l fb it g4k, 3k
- 125 470 AFP J 8|4 (P I-AFP primer) ,
HPLC 43 #7 @R pRic 2 96 0L |
2.2.2 HHAsh-125 89515 AFP AR 44

1200 pL 3.7 mmol/L AFP 3K ¥ i 43 i 10
I BImA 10 MBI (EP)YE 4 2 8 1 4.
Forp s 1 X B ORI R D 58 2~4 447
ST P B2 Dy 296 kBq/ L 19" I-U-AFP 5]
YR A G 7R R A T I Y (PCRO (U A% B AL PCR
JZ 295 C .4 min, (95 C,20 5,60 C,30 s) X3 ¥,
4 °C, 10 min. 5% 5 AFP B4 &, % 2~4 4

WIRAELE GAVENT 2 h,12 h,24 h.72 h J5 53 Bl i AT
O e £ A 2 I 49 48 0 2 %o BE A A B B ) B 3
[F] B E AT or 2 F D
2.3 HoLHR BHNTE

N ] LabRam INV 8] 8 47 2 806 W 605 i &
MOt a o Art BT HOeSE, KM EKK S
514.5 nm. % FR G0 SRR I 0 48] B B SE
i 60 AW, WOt B ERLA R 2 pm,
Uik 25 mW  REEBE N 100 pm, AR B E
o200 pm, LB R OO BB E H A
400~1800 em ', JE RN 1 em ' BESLFS
BFIE A 15 s,

RO 138 10 48 A 9 KORL I W 53 ) i AE %
Y b AR AR He BB A M X R S AT R 2
i, A3 Y. A IR A AE 2 T 520, 7 em !
) AT B8 R G IE , X F I B2 ik 4
HE B0 5 S 2 R T R e 4 At ) B e AT 5 A
LM EBR. 5 IEF 18 SUEE L, 4 B 45 FE B 4T
DNA 254 | Ja) & = e 415 L S0 58 A & Bl 56 19 722 1k
WA AN AL =1, — 1, , BI&3E4
V7 A5 8 B A AT I i R SRR R, L, T AR
DNA 2 B R B2 . 1, 1038 DNA §5 4 | R i
JEAH o 5 4 ik R T 8 A 238 e s 1 B T e ) i 14
Uk 2 F RS2 B T A T 2k A R T R R R VL A
FEH B 2R R T AR Y

3 ZRHWE

TE R SRR 7 A% R - 125 37 iR B 4R IR
Ja%E E 3 A DNA 2 ho12 h.24 h.72 h J5 BL &% K 4
HEXT R DNA fyhr 25 1 . eENMHe
FRAEAR A N 2 1 iR,

#1 MEE FiEIB AFP DNA 2 h,12 h,24 h &% 72 h JG 0G5 R R A&

Table 1 Raman frequencies and assignments of AFP DNA and after Auger electron radiation

In aqueous 2 h Auger 12 h Auger

solution/em™ ! radiation /cm ™! radiation /em ™!

24 h Auger

radiation /cm™ !

72 h Auger Tentative

radiation /em ™! assignments

444 w 448 444
471 m 472 473
659 s 660 660
701 m 700 701
784 m 781 786
831 w 831 832
881 w 881 880
926 w 927 928
1047 w 1049 1045

445 446 Cytosine, & CH,
476 476 Thymine
657 657 Guanine

700 708 Adenine

788 787 Thymine, PO,
833 833 PO, ,B type
881 881 C type (d-p,bk)
930 929 Deoxyribose

1045 1047 Guanine
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In aqueous 2 h Auger 12 h Auger 24 h Auger 72 h Auger Tentative
solution/ecm™'  radiation /em ™! radiation /cm ™! radiation /cm ™! radiation /cm™ assignments
1072 w 1075 1077 1080 1081 Glycine
1089 m 1092 1093 1095 1095 PO, , bk
1191 w 1194 1191 1188 1188 C=N, Guanine
1227 m 1229 1227 1215 1217 Adenine
1308 w 1314 1308 1310 1299 Adenine
1455 w 1453 1455 1459 1458 Deoxyribose & CH,
1528 m 1526 1524 1533 1533 Cytosine, Guanine
1612 m 1611 1612 1613 1610 Adenine
1637 m 1637 1638 1630 1628 Guanine
1659 m 1672 1669 1667 1669 C=0,bk
1743 w 1744 1750 1743 1743 C—C twist

Abbreviations; s:strong, m:medium, w:weak. bk:

deoxyribose-phosphate moiety.

indicates a vibration of the DNA backbone. d-p:

indicates a vibration of the
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Fig. 1 Raman spectrum images of AFP DNA after Auger electron radiation in 2 h,12 h, 24 h and 72 h
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