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SFRIZ L > THEL D S I EDNAEEOF T, DNAZEH UM (DSB) T & b HEE
RHEDOTHY, TOEMERICR BEZICEHDLL EBZZ N TS, EEAEMITEB W T,
DSBOEH T F &L LTI o0 MHE TIiTbilsd, — 2 HMIEMBRX
(Homologousrecombination, HR) . & 9 — -2 /& JF M [F K % #5 & (Non-homologous
end-joinining,NHEJ) C& %, NHEJIZHRIZHE R T, B ZE I LT WVWEB LN DD,
HRASHA -0 5 G2 IR E 4D D%t L, NHEJIZGOH ., Gl L OSHI i ¥-TH
MERET 5, b MI U OMILIEMIE T, DNAOH TH o X7 B % a— R L TWA T
Wil ZHOEBEORKOAFAILHFREINDIHZEN SN L 2, Kby OMER
GOMIH H WV IGIHNICH D Z b, NHEJIOEEENE W EEZ BN D, NHENIFIAS
TS RIS Z EHHT VD)L IS H B S LT b, NHENZ W Tlid, Ku70,
Ku86. DNA-PKcs, XRCC4, DNA ligase IV, XLFQSHFLEREE ZH S LB X 50T
%, ZOH T, DNA ligase IVIZIDSB% i #& I HE AT HEE TH U . XRCC4IXDNA ligase
IVOMSRE AR T5 & B2 5N TWWb, XRCCAIDNA-PKEBE L OB P A ¥ F—FIIC k&
ST UL 2% 05 Z ERMESNTWDH, AIFZEIE., XRCC4L DNA ligase IVD
WS BT 22 RS LTITo 1,

F£7. TEF Ik, SUMOfL, B FF AMUEMEAA LR 25V P UIZEFHRHL,
FXRCC4L F UXRCCADI TIREEN T WA Y DU BT AXF = ICEBR L ERED
=X ERL L 72, ZERIKCDNAIXPEGFP-C1X 7 # —|Z#f A L 7=t F XRCC4&EIx ¥ %
L LT, PCRICETHER L, T b D EKCDNAD LAY 4 sl L 72 .
XRCCABInF A R TH~ U AMIMIOICEAL, KERBKEZB L LT, 2 n=—F
FRIBIZE - Ty BB #ZOMIAETREZHE LR, EHXRCCA%E F B X &7 il fig

(M10- GFP-XRCCAVT) 2R T, 187THH DV P 2 T A X = B L 7= BAK % 5%
HBEE M (M10-GFP-XRCCA* ™™ B L URTIER DY P 2T A X = ICEB LT
AR F$BL X B 7= MM (M10-GFP-XRCCAK?IR) M LW U M2 = LTz, Z D
Z L E . XRCCAREs L ONXRCCA I RIIDNABEREENE F L TWb & E 2 b,

KTLIKERAT ¥ 7 T VEALICAL BT 5, B BEMEE 22 O k5 . GFP-XRCC4™ R
E«@%fﬁxpm&mm_o ZDZ LB, GFP-XRCCARpDSBIEEHEREIR TiX. B
ITHREFIITON W=D Th D Eitim LT,

— 4. K187/XDNAligase IV & OfEGHEBICALE T D, £ 2 T, WELFEELZIT > o5
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K. Ligase IVEDHAERDBN KON TS Z ERGoT-, I HIT, yH2AXIZX T 5t
Kz ROV stde ., 2 2 v MEXKIKEIEIC X 2ME o F ., M10-GFP-XRCC4K®R
IZM10-GFP-XRCCAVT|Z tb ~UDNA " HEEHUIWHEERE MK T LTWS 2 9: NGy o T2,
& 512, DNABEGIZkT 5 XRCCAD Mz M fy 7e ¢ Bh 2 Blek L7z, EARRYIciE, HhE S8
Mo~ 7L —F—FHWTRFMZ2DNABRE % L Z L. GFP-XRCC4WT<‘:
GFP-XRCCA" RO DNAE G ~DHER 2 i L7, WP dXRCC4A L DNAE 5 B AL~ D
ERNRO BN, £-. REEMHE Z A O MEaSEEIC L - Th. XRCCAER)
XRCCAVT L [AMEIC 7 u~F UK BT D DD hol-, 2D &b XRCCAMRL
DSBEfL~FNE &5 H DD, DNA ligase IVE DFEAICRE N H 5 72D 2 DSBIEE 4 HE
ﬂﬁ?bf“ékﬁ L7z, BIEFT —FRXR—RZFRT2L A, KIBTIZHYTH Y ¥

VTR D e MCEDAEBAEY TIASRAEINTEY, BRRIZEWTT X =(C
o TWAHEDE RN, LEDZ EnE | KI87/ZXRCC4 L DNA ligase IV & O #E &K
B, MEFFT 572010, BEEAMICBOW TEENICEE R T I VB THIHEEZDLN
7=

DL b, RBFECTH LR IX, DNAZEHUIWHEE O T2 -2 m iz 5 %
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DNA double-strand break (DSB) is considered the most critical type of DNA damage. DSB is thought to be
repaired mainly through homologous recombination (HR) and non-homologous end-joining (NHEJ) in
eukaryotic cells. In mammalian cells, Ku70, Ku86, DNA-PKcs, XRCC4, DNA ligase 1V (LIG4) and XLF
(also known as Cernunnos) are thought to play critical roles. LIG4 ligates two DNA ends at the final step of
NHEJ and XRCC4 is considered an essential regulator of LI1G4. It has been reported that XRCC4 undergo
phosphorylation by DNA-PK and casein kinase I1. This study aimed to find a new mechanism regulating the
complex of XRCC4/LIGA4.

First, | created a series of XRCC4 mutants, in which conserved lysine residues were changed into arginine,
and inserted into pEGFP-C1 vector to express it as GFP-tagged protein in mammalian cells. The resulted
vectors were introduced them into murine leukemia-derived XRCC4-deficient cell M10 and stable
transformants were established. | evaluated the radiosensitivity of these transformants by colony formation
assay. It was found that two mutants, in which lysine 187 or lysine 271 were changed into arginine (K187R
and K271R, respectively), were radiosensitive, indicating possible important roles of these lysine residues
in DSB repair.

K271 is located within the putative nuclear localization signal. Fluorescent microscopic analysis showed
defective nuclear localization of XRCC4"?"*R_On the other hand, K187 is located in the putative LIG4
binding region. Immunoprecipitation analysis revealed that XRCC4**®"® was defective in the interaction
with Lig4. Reduced DSB repair ability of XRCC4"'®"® was also demonstrated by neutral comet assay and

immunofluorescence of yH2AX. Furthermore, it was shown that XRCC4"*!®'R

was capable of binding to
chromatin and accumulating at DNA damage. In DNA data base search, the residue corresponding to K187
was found to be completely conserved in XRCC4 from all the eukaryotic organisms hitherto identified.
These results in the aggregate indicated that K187 is critically important residue to maintain XRCC4/LI1G4
complex.

This study provides an important insight into the molecular mechanisms of DSB repair through NHEJ and

also a new clue for medical application, e.g., development of new radiosensitizer.




