132 . 20055 A #29% %38 Foreign Med Sci*Sec Radiat Med Nucl Med, May 2005, Vol. 29 No. 3

: 1001-098X(2005)03-0132-05

HE X (XRCC) DNA
. XRCC ,
i DNA , .
. XRCC DNA
X ; ; ;
03457 A

The recent advance in identification and functions of X ray repair cross complementing genes
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Abstract The researches on functions of X ray repair cross complementing (XRCC) genes had promoted
the understanding of DNA damage repair processes and the mechanism of cancer induced by genetic instability.
The functions of XRCC genes could be identified by studying their mutant phenotypes. Most members of the
XRCC genes family participated in several DNA repair pathways, including base excision repair, homologous
recombination repair and non-homologous end joining. The identification of XRCC genes and their functions
took important parts in DNA damage repairs and genetic stability processes.

Key words X ray repair cross complementing genes; base excision repair; homologous recombination

repair; non-homologous end joining

X (X ray repair cross comple- - XRCC DNA
menting , XRCC) o

1 XRCC (base excision
repair, BER)

X , 11 XRCC1 EM9
o , EM9 XRCC1
, , EM7. EM-C11  EM-CI2 ,
DNA 10 X
( 1), XRCC, (<2 ), DNA
, 2 .
, DNA DNA . ;
, DNA
. ,  XRCC , . XRCCl DNA
X DNA ,
1/3~1/2,

: 300192 s



20055 A H29% %3 % Foreign Med Sci*Sec Radiat Med Nucl Med, May 2003, Vol. 29 No. 3 133
1 XRCC
BER XRCC1 EM7. EM9 . s n.k.
EM-C11, EM-C12 DNA
HRR XRCC2 irsl DNA s n.k.
XRCC3 irs1SF DNA n.k. n.k.
RADSIL2 CL-V4B, irs3 n.k. nk.
XRCC11 BRCA2, V-C8 Fanconi’s
FANCDI)
XRCCO(FANCG) — UV40, NM3 , Fanconi’s
NHEJ XRCC4 XR-1, M10 n.k.
XRCC5(Ku80) xrs, XR-VB . , nk.
XRCC6(G22P1) , , nk.
XRCC7(PRKDC) V3, scid, irs20, SX9, , V(D) , n.k.
XR-C1, XR-C2
LIG4 SX10 LIG4
XRCCS irs2, V-C4, V-E5, V-G8, n.k.
CM1, CM3, CM6 ;
DNA
: BER ; HRR ; NHEJ ; n.k.
C o cDNA
, o XRCC3 cDNA irs1SF
XRCC1 , XRCC2 o
BER , DNA Im . XRCC2, XRCC3
DNA B. ( apurinic or RADSI R ,
apyrimidinic, AP) XRCC2 XRCC3  RADSI1 RADS1
-1 -2 , XRCC1 s 45%  25%.
, DNA ;
. XRCC1 N- irsl irs1SF
DNA , ,
XRCC1 , XRCC1 o
, , XRCC2 XRCC3
BER Bl ,
2 XRCC (homologous :
HRR RADS1
recombination repair, HRR)
RAD5S1L1, RAD5S1L2  RADSIL3, ,
irsl irs1SF XRCC2 " CL-
XRCC3 o DNA V4B  irs3 RADS1L2 o irsl
s DNA irs1SF ,
, Co DNA o , CL-V4B
, , XRCC2 Bl irs3
DNA  ¢DNA irsl o



134 . 20055 A #29% %38 Foreign Med Sci*Sec Radiat Med Nucl Med, May 2005, Vol. 29 No. 3

RADS51L2 , CL-V4B
RADS51L2 cDNA 5 , irs3
6 o Western blot
RAD51L.2 , RADS511.2

RADS1L2-XRCC3
RADS51L1-RADS51L2-RAD51L3-XRCC2

o

RADS1 RADS1 HRR
° HRR DNA
, DNA DNA
(Holliday junctions,
HJ), HJ
, DNA ( )
o LuY
, , XR-CC3
RADS51L2 HJ .
RADS5I11.2
, RADS5S1L2
, HJ ; )
RADS51L2 ,
RADSI1L2 RADS51 .
XRCC3 irs1SF RADS1L2
irs3 ,
XR-CC2 irs]
o , XRCC3 RADS1L2
, HJ
3 XRCC (non-homolo-

gous end joining , NHE] )

XRCC5 XRCC7
NHE]J
o xrs-5, xrs-6 XR-VS5B XRCC5
—XRCCS,
Ku80 Ku&6, XRCC5
XRCC5 ,
XRCCOH( Ku70) ,

XRCC5

- XRCCo6 DNA
, XRCC6
, XRCCS5
oy , V(D))
XRCC6 XRCC5

DNA (DNA-dependent protein kinase,
DNA-PK) , ,
XRCC7 DNA

(catalytic subunit of DNA-dependent protein
kinase, DNA-PKcs),

(severe combined immunodeficient, SCID)

V(D) J
XRCC7 ,
DNA-PKes B
XRCC4 XR-1 ,
XRCC4 )
DNA ,
- XRCC4 ,
DNA I\ ,
, N- C-
- XRCC4-DNA v NHE]J
DNA-PK , °
SX-10 ,
DNA IV (ligd) @,
XRCC4  ligd
) - XRCC4
ligd )
V(D)J
ligd ,
, DNA \Y
) R278H ,
- [71
ligd ,
9 [8]0
DNA ,
V(D)J
DNA o



20055 A H29% %3 % Foreign Med Sci*Sec Radiat Med Nucl Med, May 2003, Vol. 29 No. 3 135

XRCC4, XRCC5, XRCC6  XRCC7
, NHE] G,
, DNA-PK
- XRCC5 XR-CC6
, DNA (
NI ) , TutejaR
el DNA
. DNA-PKcs
DNA )
DNA IV-XRCC4 DNA
o , DNA-PKcs
DNA
1ol NHE]J
Artemis, 3 5 ,
DNA-PK DNA3" 57 o
4 XRCC
) , NHEJ]
XRCC5 XRCC6
DT40
, , XRCC6 XRCC5
11
DNA
, XRCC5 B
HRR )
DT40 RADS51
G,/M -
XRCC2
2 , XRCC2*-
o XRCC2 XRCC3 ,
o BRCA1 BRCA2
(XRCC11) )
sl , HRR

NHE]J , ,
, NHEJ] HRR
, NHE]J
, HRR
, XRCC DNA
, NHEJ  HRR
, , DNA (
NHEJ  HRR)
, NHEJ HRR
DNA °
XRCC ,

. XRCC

[14]
o

1 Schreiber V, Ame JC, Dolle P, et al. Poly(ADP-ribose) polymerase-2
(PARP-2) is required for efficient base excision DNA repair in asso-
ciation with PARP-1 and XRCCI1[J]. J Biol Chem, 2002, 277(25):
23028-23036.

2 Thompson LH, West MG. XRCC1 keeps DNA from getting stranded
[J]. Mutat Res, 2000, 459(1): 1-18.

3 Godthelp BC, Wiegant WW, van Duijn-Goedhart A, et al. Mam-
malian Rad51C contributes to DNA cross-link resistance, sister
chromatid cohesion and genomic stability[J]. Nucleic Acids Res,
2002, 30(10): 2172-2182.

4 LiuY, Masson]JY, ShahR, etal. RAD51C isrequired for Holliday
Jjunction processing in mammalian cells[]]. Science, 2004, 303(5655):
243-246.

5 Woods T, Wang W, Convery E, et al. A single amino acid substitu-
tion in DNA-PKes explains the novel phenotype of the CHO mutant,
XR-C2[J]. Nucleic Acids Res, 2002, 30(23): 5120-5128.

6 Sado K, Ayusawa D, Enomoto A, et al. Identification of a mutated
DNA ligase IV gene in the X-ray-hypersensitive mutant SX10 of
mouse FM3A cells[J]. J Biol Chem, 2001, 276(13): 9742-9748.

7 Riballo E, Critchlow SE, Teo SH, et al. Identification of a defect in
DNA ligase 1V in a radiosensitive leukaemia patient[J]. Curr Biol,
1999, 9(13): 699-702.

8 ODriscoll M, Cerosaletti KM, Girard PM, et al. DNA ligase IV
mutations identified in patients exhibiting developmental delay
and immunodeficiency[]]. Mol Cell, 2001, 8(6): 1175-1185.

9  Tuteja R, Tuteja N. Ku autoantigen:a multifunctional DNA-binding
protein|J]. Crit Rev Biochem Mol Biol, 2000, 35(1): 1-33.



136

10 Chan DW, Chen BP, Prithivirajsingh S, et al. Autophosphorylation of

the DNA-dependent protein kinase catalytic subunit is required for
rejoining of DNA double-strand breaks[J]. Genes Dev, 2002, 16(18):
2333-2338.

Ferguson DO, Sekiguchi JM, Chang S, et al. The nonhomologous
end-joining pathway of DNA repair is required for genomic stability

and the suppression of translocations[J]. Proc Natl Acad Sci USA,

13

20055 A #29% %38 Foreign Med Sci*Sec Radiat Med Nucl Med, May 2005, Vol. 29 No. 3

Xree2-knockout mice[J]. Cancer Res, 2003, 63(23): 8181-8187.
Venkitaraman AR. Chromosome stability, DNA recombination and
the BRCA2 tumour suppressor[J]. Curr Opin Cell Biol, 2001, 13(3):
338-343.

Goode EL, Ulrich CM, Potter JD. Polymorphisms in DNA repair genes
and associations with cancer risk[]J]. Cancer Epidemiol Biomarkers

Prev,2002, 11(12): 1513-1530.

2000, 97(12): 6630-6633.

12 Deans B, Griffin CS, O"'Regan P, et al. Homologous recombination ( . 2005-03-30)

deficiency leads to profound genetic instability in cells derived from

1001-098X(2005)03-0136-04

CT ° ,

; CT; ;
R814.42 A

Dynamic imaging technique and its application in precise simulation of radiotherapy
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Abstract The development of radiotherapy is closely linked with modern medical imaging technique.
4-dimensional CT increasingly becomes an effective measure due to the improvement of temporal and space
resolution of CT imaging. In the simulation of radiotherapy, 3-dimension images in different phases can be
collected with respiration-gating technique. Therefore, a precise mathematical model is set up after the rule
of tumor motion along with respiration is found out, which is significant for the improvement of treatment
planning. Moreover, two orthogonal X-ray imaging systems mounted on the gantry of a medical linear accel-
erator for tracking the real position of tumor is also an interesting aspect in 4-dimensional radiotherapy study.

Key Words 4-dimensional imaging; computed tomography; radiotherapy; simulation

; (4-dimensional radiotherapy)
(com-

’ o ’

puted tomography, CT)

: 510515 s



