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The applications of the centromere micronucleus using FISH
in radiation research
TIAN Su-ging

(Institute of Radiation Medicine Chinese A cademy of Medical Sciences, Peking Union Medical College, Tianjin 300192,

Ching)

Abstract; The micronucleus assay is widely used both in genetic toxicology and in the radiation biomonitoring of human

populatien., With the development of inolecular genetics and fluorescence in situ hybridization {FISH), more have been

known about micronucfe . FESH can be used to interpret the formation mechanism, the function and the ultrastructure of

the micronucleus, as well as the genetic evaluation of radiation damage .

Key words: micronucleus; fluorescence in situ hybridization technology; radiation damage

TR A2 1 2N BRGS0 S A B AT L —
FHEFRBEHRAME, FHAENFN Y.
TR B A O T P SRR A el ¥ B £ A At
o AR . B Rl E AN A M o B
HLER | R R A RE A B B R PR — R

1 FEERANREEA

(L)l 25 28 A 40 U 400 10 e 725 6 9 P B AVY ol
Y T R Y an R AR . HO-221 (— R i
WA E R sh 22 T A, BE Ak 40 4
Sdrpote 25 R o2 0 e (i b AR AY BB . Ando N
S NN HO-221 @if g s, B RIERE RS
GENAS TSl I N ey Xl TR S N O
¥ RSN R SR B AT B R EUR &Y B R 1
WEMBERA—TEERE,

()4 T L Rtk T BB A% . Titenko-hol-
land N 28 AUt O frfd &G B & ity TR &R
% WERAE R 195me/d, ¥ Somg/d, HEFF S
A, SRS R TR, 45 R RS A E L T

PR FIBA A (A TR R S s YRR Ab A0S, B
RiBA% R W B T B, A E LR IR TE A

2 WEELNTRFEMILT (FISH) SRR
HKHME A

YR B #i: 2001-12-20

&R HEEF (1977-), B, LASBEA, PEHEVH SR
FEMMER KRR (R, 300192)
Wi, FENPRE . DTS

OB & PEEERSE  PEDAER YR R R
FHE

Wt e FER S RIHEHEXN &S, LT
FHRAEERANE, S0P amrsimLL,
HH L FE P NMER . b TR RET
[, WM e R Rk, SEJLAESIAT FISH

R HEAT I ST . WEH FISH R, SRR

WEZWRT: LELRIIANEEEALBR
e Biric, WRHENREE246; TIE2er
A A% ¥ B A BARIC . FISH HoR Y5 Hofth 41 i 8t 14
FRG FAEYFEES, HECE R TR
TEAHNLIE,
21 NBE R S RERT

W H R BT A A F LR FE, B
HELhL o PR DNA RS, ARGERAEHIE
B4 O 2% DNA (centremere DNA, CEN-
DNA), FERRERERFHLERFMNAR, A
AE S ERHELE DNA EDNA ZXEEER o 11
B DNA, BT DNAZRF, @DELZNELR
(centromere protein, CENP), —JB4arfii F&H LR
DNA B, #R9F 2 & (kinetochore) , i ZL K
WIFEEl, HE S5 MR M E; X ¥4 5CEN-
DNA 855, R ERFEREEDRR. Bk ea
BAERMEENEN 558 50EE. « LR DNA &
heDNA f—firly 171bp A3 & B8 {0 40 B IR B
5 DNA FBL, RHEIRMEME -—MFETHA
AFKREMRE LR IR TR DNA A . K
B« PR DNABFHFTER, SRafkiEgag
Sy R LEAR IR A E, Fth, A ARG AR
o TE DNA BT 2 MEl 3 fiiRpy “HER
TR7, U SE AR AT A RIS 12 R R R S
LR,
2.2 B A A



ESES - W ETHBEFETN  2002F F26% 2

85

Ha 5% R O TE BRI HLRE A T4 a3, A
TR S R IR E s TR R O SN
DNA fR44E DL B e e, Bii 1T FISH #2 A, A7 LAEM
PPRBHH KRBT &) DNA K O S5m0 vtk
DNA SESHR ] S BN E, XSRS E
B, HER/N, DNA 580, Walker [A S5 AT
8, BB RAMELIFLEREOA, C, T
WEEAME, MAERAMEREQHLFERN
HEWRA . BUCBAZ N T R R DNA JLEEL
Y, Hef@ik DNA S8BEEA MBRO S R Ak
FpEFR, 2.7, 11 # 16 SR EEE S8
FRMBAN DNA FIHT4%, BNk a®%
APE (T F 16 SHER )R DNA £85I
MRAZER, Tk AR aR2 M7 S3Rak)
B ONA S ERE S TR0, =RURGETHER
B EE DNA £5%, BRI A4S
BURMEE A HEEHBRORRG 5EE
BERIEBEVLIE Y , TR T BRT BB I B M2 7
23 [FIRHEEAE P NIER | YOI RL kR a

RERMALGE

MRS FISH $5R,  nf AR 43470 ) fudR s i 4
HERFE & M, flS 0 s T e iR Mk
Bt H FISH AR, i60] X 4 h e A iR A< 4 2 6
PEAEERSIREMIERDEIL, Kisch-Volder M %
NOarH TR A A R E T AR TR EE %
S HYHE ST N A RS, W RAEAE SR R
B BELUT ) S 4% 40 M P9 A 8 S e R B 5K 5 76 3 ]
R SAZ A B, RS AR R R IR,
IRy 7 CRERE N i o
24 RETHERMEHTERN KR

SCETEEE RN, T8 RN B A S R i
FE £ ) T £, {28 PR 7L0 28 A7 5 — AR, T ) R R
fA A I B B S BRI B th 28 S iR B G (A2 R Y
AR R, BT AAMERFERRNMEER,
R &R & 8Eet, Mo R eeEgk, m
SR SHE R M (85% ~ 100% ) R IR T L&
R E AT, BN AR R GR, e
DL i (D SR TR SR A B H AR S IR = 1
W4T s R, O AT LA T 0 48 48 5 0 A7 0
gEWd. WA FISH 8 AR 2 5 R EES
RN, KRS TR R U,

Vral A USRI AR MEBEPARASRL

BTG VAT A, XA B R O A
ARk @ K, ] Coy FAITHE (1 ~
2Gy) B, ST R B ER T E MR
B iEEN, AR IS, f LT AR
B 44 ORI T {5 SO 2 A 0 R M B B, FISH
FA, W T EE SRR R, 18 TR
B REE, TR 2 000 A RZMHE, VT L 1B
/NFIB 95% AT IK 7] 2[0.1 ~ 0.3Gy], BT, ¥
1 BB RSB A4 0 S R,
2.5 BBEhRIEIR /R B BB IT R

P T S 2 T A P B T R I A
WA RSB AL, 0 VSR TR TR TS b
NSRS, T LR % R 2 0 40 5 14 25 40
4, A RO S A A TR A B I 49 /D
IR 2 TR A AL B R 20, AR e S
NG TELRI A MBEG %, akingR
§, TR A BIRA A A, TIREZT
T LT AR — R R L . SRR K B
AFREEES T B EREE, BEFRMN,
NIH373 B s B 4T, (NF 1TeMME a4
A BRI 4 DRSS, BN
kBT aRalk.

B8P AN LR AT D S B R R, X — A
C T AT, B Ei RS AN B A & B A%
KR U T 2 R B S T R DA AR
Ch A, Thierens T 220 FISH FiE AT s
I TN HEFT A I 4 S - ot B S O B
LEBRN(0.244F), WFERELHBTAHELH
A RSN (0.23/4F ) ; BERULIAME TR, =
TR 5 s R O RN, T B 4R A Bk
AR . (AR, Thierens H S5 iaf 44 BE 5% 4 4%
TAR# S BRI AR REHY
SERSFATL A TR TR A [h 8, MUMER THEH AT 5
o R RCOR BN (P < 0.05), TR 2B 4%
T 5 E MR, Kryscio A % A " FISH #0805 4
PR T T BRI R, SRR W
B 2L PR T BT o R B B L B R T
0K 0 F T 3 244 o (T (MR R
My MR EAL LR MEEERS By
74.6%) , HUCRERAMT TA (P 62%), BT
R BEAT (U Eh e T (F14 55.8%) . Thierens H %
AU Kryscio A 2 ALY, /N B L BT R S) F B



86

e S ) g A i)

20024 BB E2H

REZMER, BECRAF AR BRI, X7E
Namibian 44 T. A% Chernobyl {&31 T A 9[F] £
BTLLREE S, Thierens H 2 AR H T F09 M5
HEaEREEAS TESIRBEMMEMNMER, Kl
ARIRRS ERRIEREEEL (aneugenic ef-
fect), B F L R I . w0l A o HE 3 A
FISH 45 A Xf B AR B A HEAT BT 2088 . OaHE
BUGRFRARIBE, R T ABERBS, BA—13E
BAGEFER , 1 H A FRAATEE R ALE LR
R R, B &2 NHEREEERA
ARSI AR 2 ~ 3 A5, X —&% 3% FF Thierens
H AR & AT/ Bt A 2R 8y
L, ARSI, FEH—LHRIFE.

3 HiF

FISH H AR TRUBIR N — N F B, K
ABEN . BEENEE R KA 78T,
A o HE— 2B BT 5 0 [ AL 4 Foy A ok o R 38 ) TR A
FIFRIRAG S LA BB AR 9 /Y B 3 ss

HETEL:

[ 1] Ando N, Nakajima T,-Masuda H, et al. Antimicrotubule ef-
fects of the novel antitumor benzoylphenylurea derivation
HO-221 [J} Cancer Chemother Pharmacol, 1995, 37(1-
2): 63-69.

i 2 ] Watanabe N, Yokoyama K, Kinuya 3, et al. Radiotexicity
after strontium —89 therapy for bone metastases using the
micronucleus assay[J]. J Nucl Med, 1998, 39(12): 2077
2079.

[ 3] Catena C, Parasacchi P, Conti D, et al. Peripheral bloed
lymphaocyte decrease and micronucleus yields during radio-
therapyf]]. Tnt J Radiat Biol, 1997, 72(5). 575-585.

[ 4 ] Titenko—Holland N, Jacob RA ,Shang N, et al. Micronuclei
in lymphocytes and exfoliated buccal cells of post-
menopausal women with dietary changes in folate[J]. Mutat
Res, 1998, 417(2-3); 101-114.

[ 5] Romanova LY, Deriagin GV, Mashkova TD, et al. Evi-
dence for sclection in evolution of alpha satellite DNA:the
cenlral role of GENP-B/p) alpha binding region[J]. J Mol
Biol, 1996, 261(3). 334-340.

[ 6 ] Wuttke K,Muller WU and Streffer €. Combination of the

cytokinesis blocked micronucleus assay with the whole

[7

[

[9]

[11

[

[12]

{13]

[14

[15]

[16]

[17]

chromosome painting technique for the detection of specific
chromasomes within micronuclei [C].  Proceedings of the
10th Imemational Congress of Radiation Research,
Wurzberg, Cermany, 1996. P26-P30.

Walker IA, Borecham DR, Unrau P, et al. Chromosome
content and ultrastructure of radiation induced micronuclei
[]. Mutagenisis, 1996, 11(5); 419-424.

Kirsch— Volder M, Tallon [, Tanzarella C, et al. Mitotic
non—disjunction as a mechanism for in vitro aneuploidy in-
duction by X—rays in primary human cells[}]. Mutugenesis,
1996, 11(4);307-313. ’

Vral A, Thierens H. In vitro micronucleus—centromere as.
say 1o detect radiation —damage induced by low doses in
huaman lymphocytes [T]. Int J Radiat Biol, 1997, 71(1):
61-68.

Thierens H, Vral A, kirsch-volde M, et al. Inter-lahora-
tory coraparison of cytogenetic endpoints for the biomoni.
toring of radiolocal workers[J]. Int ] Radiat Biol, 1999, 75
(1): 23-34.

Chang WP, Tsai MS, Hwang JS, et al. Follow—up in the
micronucleus frequencies and subsets in human population
with chronic low dose -yirradiation exposure[J]. Mutat Res,
1999, 428(1-2): 99-105.

Thierens H, Vral A, Barhe M, et al. A cytogenetic study of
nuelear power plant workers using the micronucleus een-
tromere assay [J]. Mutat Res, 1999, 445(1); 105-111.
Thierens H, Vral A, morhtier R, et al, Cytogenetic mom-
toring of hospital workers occupionally exposed to ionizing
radiation using the micronucleus cnetromere assay[J]. Mu-
tagenesis, 2000, 15(3).245-249.

Kryscio A, Ulich WU, Wojetk A, et ul. A cylogenetie
analysis of the long—term effect of uranium mining on pe-
npheral lymphocytes using the micronucleus centromere
assay[]]. Int ] Radiat. Biol, 2001, 77(11): 1087-1093.
Zaire R ,Notter M, Riedel W, et al. Unexpected rates of
chromosomal instabilitics and alteration of hormone levels
in Namibian uranium miners [J. Radiat Res, 199¥, 147
(5): 579-584.

Lazutka JR, Lekevicius R, Dedeonyte V, et al. Chromose-
mal aberrations and sister chromatid exchanges in Lithua-
nian population ; effects of oceupational and environmental
exposures [J]. Mutat Res, 1999, 445(2). 225-239.
Ramirez MJ, Surralles ],- Galofre P, ct al. Radioactive io-
dine induces clastogenic and age ~depended aneugenic of-
fects in lymphocyles of thyroid cancer patients as related by
interphase FISH {J]. Mutagenesis, 1997, 12(6): 449-
455.



