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KufiEIU v F A CRERREOBREMSEFr AT 2ECHEOVE2ELTRN
Fah, TORZOKuBERp Y T2z y bép8 Y TIZy bhEEBIATOS
AVv—¢LTHEARICEEL, —X#DNA AL -BEEEBEL LY BEFEERICLEA
BEEEAR-LTVWAREBATHAC EPBEOPICENTEE. COKuAESAATOY
AV —%FE LY DNAICHAELEYRICBITLAY $5REEH>FRE p70 4T
=y b aa216-241 & aa 584-609, aa 483-609 DHAICH B LEESI TS, £FC
T, pIOY T2y NORKEBRBEERLTHF VY 7 b7 v A B0 RELLEE,
REHRIREEE W > T Kue RO FRAICHA LB S SRR ICOHELRRZHS
PIZTBEEZHBMELTEREZIT A p70 Y T2y MIDOWTEICEEI A TWL
7= 3 DM (aa 216-241 & aa 584-609, aa 483-609) DWV\FhiE XKL THERE p70
H7a1Zy M p86H Ty FEERBAFOFA7Y—%52< Y, DNAKKH (77 bp)
CHEALE. ThicHL, Che32E3EL2H /-4 (aa392-466) A TKE ¥
BEFTRBAFOFA4T—62{nELL, DNAMENSBATELE (K27 RI,
LREOpHTAZy MIEAETIRBEILY THIVOELE RS 5 /262 ST 9 kRN
TpHOH 71y FARBIETOR/AMERNLEC S, 2a483-609 XK S B 115
AICRERMp70H T2y MIBICBITU AP - 124, 2ab84-609 A XKk EGE
CHEFPELLERLASOOERE p T2y MIBIIBITLE, ChoDHER
75 KuiEODFHE & DNA BaBECpEL p70 4712 v b OFERE aa 392-466 D
BETHY, p7l0H T2y rPRICBITTODILBELRS TFIVE 2a483-583 125 B
e Pot. ESICSERBLAZNS 2 DD (aa 392-466, aa 483-583) (E %
YINETF —AX—-ZhICERL T I /BEANES L VI RS, KuiBRSE T
HEINTVWEVEBADESNEE>TATAF AT —%E L DNAAKEEL 21,
BEAOBBIT TFILEFE > THRABITLUTOWAREEMA RE N, (PRI 4 H1318)

Defining the Functional Domains of Ku p70 Subunit Using Deletion Mutant
Proteins

Kentaro OMORI

The Ku autoantigen has been recently found to play a crucial role in double strand break {DSB)

repair of chromosomal DNA and V (D) J recombination of immunoglobulin genes. Ku is an
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abundant heterodimeric nuclear protein consisting of p70 and p86 subunits, which is localized at
the nucleosome linker of the chromosome. The manner in which DNA recognizes Ku is thought to
be quite unique ; it binds to DSB once, and freely moves to the internal portion of double stranded
DNA (dsDNA). Although physical contact of the p70 subunit with DNA has been demonstrated,
its molecular basis has not been well investigated.

In this report, to identify the functional domains on p70 subunits, we produced recombinant
p70 deletion mutants by using the Baculovirus system. The results showed that 2a392-466 on p70
was crucial for a functional Ku heterodimer. The leucine zipper like motifs and helix-turn-helix
like motif are not necessary for either heterodimerization or the DNA binding property of Ku. We
also investigated nuclear localization of those mutants by immunofluorescence microscopy, and
found that aa483-583 was crucial for nuclear localization of p70. No homologous region between
these above sequences and other known DNA binding proteins was found by database analysis.

These data may be related to the unique function of Ku. (Accepted on April 13, 1999) Kawasaki

1999)
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SHET) T b= FAREERELLED ) T
vFHBECRIEEETR, EFLECHAOH
BABENTH S, FICHEIUA L IEh 5
Jali % BT APk Bz, AFZEIIB
TRURGEREL LoTwh,. OFMERED
AT AR, BIFRERETNIIESTS
y s BOBEGETHD, EEE intermolecular
spreading TR ENLHE, ZO—ME Lo
ARFDOLONHEE LTHEBRINTHEY™Y,
T, FOMBESTHED L) BRTEERE
BETAHONIE, MBEGFEETT L LTER
THh.

Kufi/E L, 4 ¥ Overlap SEEF O HCHIE
LLTRRERE Y 2 THD, K
PRI AL CLI 52 % 1 9 SBEIE IS8 By T,
FhlckTiresgt) 7 F—TARREME
BoeMfEoRFLFPIZLABESATY
A,

—H T Kol A DNA BEEREF L L
THiEH sh, ZoBECOVTRET RSN
Twh, EE, SRR EaREo—mBIE—

(2 Baculovirus

(3) Autoantigen

484 DNA Wi 2 O 55 KBRS DK
WATchsrIEFELMIER, S5IZFOH
BT Ku iE O X 9 % =454 DNA Wi % 32
EBTAEESRBLTWAIEY, TLETOM
Fagkiz KuiEod 721y b2 EATEHI L
12X » TZORSREZRICEIHEENAED 5
NaZERTFENSY. MAT, 2O2EKEH
DNA 1518 /B TR RE T 7Y
Y@V (D) JHAMEZEELRBELTWSZ
LA O o727, F7-0n0 5901%, Ku
VEBTF /1 VAOEY 70— % — 0Ol
BEiEER IR A L 2RL, SREET
o A EABHET & LTE LHERL:.
Eoi, kuiEo /v 279 b7 ATIEB
MAisOMBEEE S RESY 72 L2, MFRO
IeG LD RE 70 7)) YR KRBT H I EAVR
=X O ATl - A Y2 N S AR e O Y
MR BEE s imBakiEiE, KudiEb LT,
FOBEHEOHEK T TH S DNA-PK % Aif
1bF BEHIT X o THEHEIZ X 2 DNA BiRO 5
fHERETLIZ RSN, T ATT
F FPEMRO R 1L DNA (5B e LIz
Mz, YA79F A KuiEzaLBETE
BEAEORELZIH T L WA, TN
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PATSFUEETHAELELLR, B
BB A2ENGTE L TOEESENEE - T
Wi,

—7%, KufiE D5 FREEIC D W TIERAERRA
ThA CHBICREICEET AICEbLLTR
Mm%, KudiEid 70kDa (p70) & 86
kDa (p86) D 2O H7i=y %151 T
HETAANTOY LT —T, Yaneva 6@ (3
UVIOR) yF oy rE0ERIL, 209
p70% 71 =y A DNA g L T 52 &
ERLi. pl0H Ty MIFOT I JER
Hl o — K% BT 2 © o basic-leucin zipper £§
& (bZip #%iE | aa215-243, aa483-518) &,
#@ C Wi 2 helix—turn-helix fi:% (HTH #£ & :
aa 585-604) (ZELL L FWFIEZFo-> Tw 5,
Chou 5™ iZH T AT A% Y70y MEFH
VT, HTH ¥t & % & € aa 536-609 A% DNA
LEETAILEERL, £h 6 bZip BEEE,
HTH S E R "B S L UV DNA 4 F A
L7 LTHEARSIATH T, L,
FOELFVayEF VY oS HORBIC
ABHSLHBEERANTEY, FROoDFRTHES
Nizy V8 BUEAEEP OB T V. £
Bg, 2o0#%OMHATIZL Y, bZip HiEE, HTH
Bk & DAL O 2R 67 T Ku FLIE A5 DNA Biok % 22
BT L EAMESATVREY, b
Ono 5%, #EEMLZY oY ¥+ r b KudiE
2HBLLEDIINF U4 VARHWE VAT
A xRS L, KufiE 45 DNA Wi & #k4 2
oWizix, 22o0% 71y FAZEREER
TAHIEMVMATHLEIEERLE. FHIET
i, FONRF207 4 VADIATFARHNT
p70H Ty FOREERR Y s BafE
L, 20OEEFA 4 vORESRL. HE,
Ku$U A3 E OfEIC L 2 DNA BB E
TUMREIL Y 7F Vol AR s,

M#E LUTE

Site-directed mutagenesis ;| 25 2 &I cDNA @ {f
J 1243 Site-directed mutagenesis & f\V /2, &R

DY pT70cDNA 2\ 72 A pGEM 3Zf (+)
@ BamHI Y B EALIZ TL.DNA ) HF—E & A
THA, BELLLZFWIOTFAI FEH
e 5 7L — kL7 bZip, HTH g
EE &L 4 7 (aa392-466, 2a216-241, aa
584-609, aa483-609) T HIMET 5774 v —
ELT, ' miAE ) YEBME LA MTFIZRT A
TIXZ LA F Feglliz. pT0A A, 5°-CT
CCAGACACTTGATGAG-3", 5'-AAGCTTCG
CTTCACATAC-3’ ; p70 & B, 5’-CAAGGATA
TGTCAAAGCCCCCAG-3", 5'-TTGCGGAAG
GTTCGCGCCAAG-3" ; p70 & HTH, 5’-GCA
GGATCCAACATGTCAGGGT-3', 5'-GGATCC
TCATCAGGCCTCCTTTCAGCAT-3" , p70 &
Zip, 5'-GCAGGATCCAACATGTCAGGGT-3’,
5"-AGGATCCTCACACGGGGTTCTCAAAG-3’
(i), Site-directed mutagenesis | ExSite PCR
Site-Directed Mutagenesis Kit (Stratagene #1) %
Hwv, =227 VIl T/, ERLZE
TIAIFEwalAZu—=71, DNA
V= VATPCRILTI—DHVI L ZE-EL
7%, @ BamHIl 7 5 ¥ A » | % pBlueBac 2
(Invitrogen #L) @ BamHI L) B &AL ~3F A, il
REZE< vy /T v — bOBAFMEH
BL:. Wa¥AR7y—Rg¥y—=ELE pBB
2-70& A, pBB 2-70 & B, pBB 2-70 & HTH,
pBB 2-704Zip). PF Y AT 7 —NZ F—D
F5 2214 QIAGEN Plasmid Mini Kit (QIAGEN
i) ML

VI EFYIIANA I EF b
v A OPERIZ1E Bac-N-Blue™ Transfection Kit
(Invitrogen #t) #{EH L7, WO FhFhoO
N7V R77—NRI7F—2ug L#RIK ¥ an
w7 4 VA (Autographa Californica nuclear poly-
hedrosis virus : AcCNPV) DNA 1ug #iR4 L,
DUBEANY Y AR HWT 25em? 75 R
Fv 2 7F3AINT2 X10ME0 SF9 Mz E
AL7z. cDNA I ZHfuP CHEREHRZIZL D 7 21
A DNA (ZHfi A s h, 27C, 3 HHEEE,
EHhioki sz o R b A LAR
B, 150 yg/ml O X-gal % &t &R KEH
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PHWTTI— 2B AT 727,

T3 BRTEN LTI VAT T %
1 ml @ complete TNM-FH ¥ HIIZIBEIR L, €0
AB200ul BFURDTFAF v I TL— 1 %
T 2 x10°Ml o> SE9 ML ke x4 27 T,
3 HEEEREBEERRL, Vay¥Fr by 23y
B3R % 8 % SDS-PAGE |2 THEFAL 122,
Hgkda)ar ¥4y by o7 a5l
T 4 L AT 800l # B/ 25em” 75
AF w77 I ATNT2 X10MED SF9 MMzl
ML, 27C, 7 HREE&LFEE LG EIX
74 NVAA by 2k Lz (VBB2-704 A,
VBB 2-704 B, VBB 2-70 A HTH, VBB 2-70
AZip), EEOpIOH T L=v bEpREHT
2=y bDS 4 NAR Py 7L, Ono 5505
53 h/ b0 EH L (ANPV 2.,
VBB 2-86Ku).

MEiikEE som? T4 v VAT 3 X10°
B Sz avy¥Fy by 4 b A %R
Y XHOTHHIEEE L2 f, Mgt A FF =R
&7 L — AREH TH, 100u4Ci/ml @ TRAN %
S-LABEL (ICN#h) # Mz AF A=V AES
L — AHICE GIZ21BMEE R /2. 0L
7-#IRL % [ L PBS THEEE, 3 x 10°E/ 250
gl 124 % X 512 50 mM Tris-HCI pH7.5, 2mM
EDTA, 150 mM NaCl, 0.5% Nonidet P-40, 1ug/
ml Leupeptin, 1gg/ml Pepstatin A, 1 mM PMSF
0N A SRR, SEWEE (4 C, 20kHz,
50 W, 3min.), HLOIZEBARNEWSGOREE
Tvy, 20955 30ul D LREOFEEE MW
T100ul IZH, HHPLOR—DFEETE
AL Lz d0p) B0% AT —) 774
AT7HO—AE—Z (Sigma#l) #MAT4C
TI6HFRI R LER%E L, FOLER Y v/ HiE
fk L7z, MEBAE 20 Ofike b p86 it
& 20ul (50%AF V=) OTuTL AT
HOo—2AV—=2A%REL, 4TTIRHMELE
5 % BSA-PBS T## LIER L7z, ToOREE
HiRICHiRo & v BBEMmATATT
B R & ¢z, ¥ — X% 50mM Tris-HCI
pH7.5 T#kifF, 20ul @2 x Laemmli #5 & ik % hn

£ Rk (HE25k 15 1999

2T 30 BEH, 0 L% 8% SDS-PAGE
TRELA— 3 V757 1 —THHIELL.
FLy I Tk L StoOfifaiz) 3y EF
b AR B R X T2 R LM & [,
PBS T#ii, 2 x10°M/ml (2% 5 & 912 40
mM HEPES pH7.9, 1mM EDTA, 2mM DTT,
0.1% Nonidet P-40{Z /& 8% L ofl #5 B0 %, ik
Wik (4°C, 20kHz, 50W, 3min.) #{T-7-.
ZOLEFEW M ELEY, 100 @ 1MKCL, 1
ul @ 200 mM MgCl % hl 2 2.0 & 5 A EE 55
DEEER{T-72. 2O LEIZ 600l @ 20 mM
HEPES pH 7.9, 0.5mMEDTA, 1mM DTT,
0.05% Nonidet P-40, 25% 7 ) £t — L&A,
ZF®DH B 500u % EH 1000 ml & 20 mM
HEPES pH7.9, 0.5mM EDTA, 1mM DTT,
150 mM KCl, 0.05% Nonidet P-40, 25% % ") +
OU— L CENMLY »/8 7 BiFiRe Lz, K2
A DNA 70— 7L p70cDNA A BT I 4 <
— LT, ANV ITX 7 LAFFEMHL
PCR T 77bp DI v & {ERL, y ¥ P-ATP T35’
MER Lo L alRAY TRV
dFFIRUTOLOEMA L. 5’ -ATTCTA
GAGCTTGACCAG-3', 5'-TATCTAGATCCGT
GGCCCATC-3". HiftD ¥ 7237 HiGH 3 &
DNA 70— 7% 204l @ 20 mM HEPES pH 7.9,
20% 4 1) £ — )b, 150 mM KCl, 1 mM DTT,
0.5 mM PMSF, 0.0075% Xylenecyanol, 0.0075
2% Bromophenol blue P 276, T T405 MK
BEEE RUTZ7IUNMTIFSV (4%T
ZINTIF, 1% ERTZYLTFIF, 50
mM Tris-borate, 1 mM EDTA, 2%7 1) tuo—
V) RICEH, A=+ 39475574 —THH
L7z,
WIEHCHUMARHE: [ StOMIlEE A Z A FF ¥ »
N— (NUNC#h) LT L, BY480FHE,
HEEOTEL /A5 =0 (=50:500 T2
gE%, Puk b KuliliF $ & U FITC X0
iR Cita L, HOBBEM ST (Nikon ECLIPSE
E400) FTENZFROERMp70F 7T 1=y
FoBAEEBRE L.

F— 7 =A% RSOk UEK
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Pk - BRPEDTRHT © 77— & R— 2 & H W7
PO H S K OB - BKME O AT 13 Basic
Local Alignment Search Tool (GenomeNet, http://
www.blast.genome.ad.jp/) } OF GENETYX & {5
HHAEY 7 by 27 (V7 b7 = THFERK
St VTt 7.

] R

72 BA Ku $LE @ TER © Site-directed mutage-
nesis M FNF 207 4 VAEHWT, p70 #
TaAZy bOT I BRI SHEE SN
HTH 3%, bZip fisk L OS2 o B 5 % Hl
br L7z & 58 Ku iR & 1B L7 (Fig. 1), ##
FENYZ: Kufiliid, p8&6 £ p70 M= 2odH 71
Zy Mo RbANTUTAY—THA £IT,
oot 7oz .y M EIEICEREHSE ST ¢
VARG ERAIZD, EBHIZVIVAALY
7 DiGEE T - 72, AcNPV 2.1, VBB 2-704
A, VBB 2-704 B, VBB 2-70 A HTH £ L ¥
VBB 2-70A Zip &= VBB 2-86 Ku @7 4 L & &
by 7% 60 LHERRER (AKNPV 2.1 BT
VBB 2-Z %% p70: VBB2—-8Ku=1:7, 1:
3,3:!5,1:1,5:3,3:1, 7:1) 2B
HGL, UWRTIAF o2 TL—FNT2 xX10°
filo> ST9 Mgl e s 470, T2RERIRE 2%,
Hg % ML, 8% SDS-PAGE (BB L 2 2@+
TaZ oy "R OY S HERET A Y ¢

4 bzip bZip HTH 609
Full-lengtn p70 [ [
1 391 467
70 A A
1 215 242
p70 A B
1 BR3
o7 2 HTH 77 777
1 482
70 4. 20

Fig. 1. Construction of the deletion mutants of p 70 sub-
unit. A human p 70 cDNA fragment was subcloned
into BamHI site of pGEM 3Zf (+}. The deletion
mutants were constructed by the site—directed muta-
genesis. The numbers indicate the positions of amino
acids. The thin lines indicate deleted position.
bZip ; basic—leucin zipper like motif, HTH ; helix-turn
~helix like motif.

WARA by 7RERELT. fERLLY 2287
B3 IL 8 % SDS-PAGE TR L, 7 —<%
=7 Ty b=t TA R L L. S
MERL L7z 4 WA R by 7 Tl VBB2-ER
# p70 1VBB2-86Ku = 3:5 T2 2Nt 7=
v PANZIZEREIL, FAF00S Ah6HEE
TEY y8 7 EER L (Fig 2).

R Ko {5 O DNA #E A58 fER L2 &
B Ku B O DNA #iAREFMFf5 4708

— p&6

. e gmutam p70

«—— p8b

:Elmumnt p7l

8 9 10 11 12 13 14 15

Fig. 2. Expression of recombinant Ku proteins in 5f § cells.

Each cells were individually (lanes 2. 3, 4, 5, 12, 13)
or co- {lanes 6, 9, 10, 11, 15) infected with recom-
binant viruses. Cells were harvested after 72 hr.
postinfection. Production of Ku proteins was analyzed
on SDS-PAGE, and visualized by Coomassie brilliant
blue staining,
Lane 1. bovine serum albumin ; lane 2, VBB 2-704&
A infected SF9 cells ; lane 3, VBB 2-704 B infected
St cells : lane 4. VBB 2-704 HTH infected Sf9
cells ;lane 5, VBB 2-704 Zip infected Sf9 cells |
lane 6, VBB 2-86 Ku and VBB 2-704s A infected ST 9
cells 3 lane 7, non-infected St9 cells ; lane 8, bovine
serum albumin ; lane 9, VBB 2-86 Ku and VBB 2-70
A B infected ST9 cells ; lane 10, VBB 2-86 Ku and
VBB 2-704s HTH infected 5f 9 cells ; lane 11, VBB 2-
86 Ku and VBB 2-70A Zip infected 5f9 cells | lanel2,
ACNPV 2.1 infected Sr9 cells ; lane 13. VBB 2-86
Ku infected S 9 cells | lane 14, non-infected 51 9 cells |
lane 13, VBB 2-86 Ku and AcNPV 2.1 infected Sf9
cells. The positions of p 86 subunit and mutant p 70
subunits were indicated by arrow,



40 1 o 7 ($525% &15 1999)

V7 b T oA 2fTot. TOHE
Figure 3 {Z/R9 L 12, HEES A2
£ DT RO (aa 216-241 @ lane 4, aa
584-609 : lane 5, aa483-600 : lane ) H /Y F
PZFREBELADIZNL, lane3 D 200
bZip Bt E O P &4 (aa 392-466) ZHIKL
LERA KuitE (p86Ku+p70 A A) 1F, 73
YRV MERE Lo ZORKRENS,

MEESNIBWEEF A M Dl (aa 216-241,

aa 584-609, aa 483-609) £ RO Ku g & H
B2 77 bp @ DNA Wi i & DNA-¥ >3 7 B
EHREBETADIIH LT, 220 bZip bl
EDH S (aa 392-466) Z Bk L -4 R

1 2 3 4 5 ] 7

Fig. 3. DNA binding activity of recombinant Ku proteins.
Three microliter of each protein sample was reacted with
* P-labeled linear dsDNA for 40 min. at room tempera-
ture. The DNA-Ku complex formation was analyzed by
electrophoretic mobility shift assay on a 4 % acry-
lamide gel. and visualized by autoradiography. Lane 1.
free probe ; lane 2, non-infected S{9 cells ; lane 3,
VBB 2-86 Ku and VBB 2-704 A infected ST 9 cells !
lane 4. VBB 2-86 Ku and VBB 2-704 B infected SF 9
cells { lane 5. VBB 2-86 Ku and VBB 2-704 HTH
infected Sf9 cells ; lane 6, VBB 2-86 Kuand VBB 2-
704 Zip infected SF9  cells § lane 7, VBB 2-86 Ku
and AcNPV 2.1 infected Sf9 cells. The arrows indi-
cate position of the DNA-Ku complex.

Ku i iZ DNA-% » 8 7 G2k L %
WIZ kRSN

LR Ku O "B HRHERE | ThEho
ZEMN Ku O BB LT 270012,
i b p86 iR E H W THRIELLMER T
(Fig. 4). ¥ 37 b T v+ 4 TDNAHEHE
ZRANL TN 7z aa 392-466 % Hll Bk L /- 28 SR &Y
Ku$ilil (p86Ku+p70 L A [lane2) (&, ik
Fp8sHLEICH LTS a7zl
LT, flio> DNA #&EREA BRI L TV ERER
Ku$tls (p8 Ku+p70 & B : lane 3, p 86Ku+
p70 & HTH [ laned, p86Ku+p70A Zip : lane 5)
iZpse 7=y bEBITERILREI L.
ZORE, YL 7T vt AT DNAFHGHE
FREMLTW-ZE 88 Ko fiugli, pse 7
Zy PEZEERERRL TRV LIRS
ni-.

BERMp70H T2y FOMIARE | Y4
WETIHMEIE, pl0H Ty PHHMTY
BWNIIBfTahaZ bem LAY, 22T,
SE S 7z bZip, HTH HEEOHIBRIZ X 2 p70 4

<~ pab
: mutant p7()

1

L]
=4
e
&

f=r}
-3
(==}

Fig. 4. Co-immunoprecipitation of recombinant Ku pro-
teins. Cells were co-infected with recombinant viruses
and labeled with S methionine. Then, cells were lysed,
and precipitated by anti-human p 86 antibody coated
protein A beads. Samples were analyzed on 8% SDS
-PAGE, and visualized by autoradiography. Lane 1,
VBB 2-86 Ku and AcNPV 2.1 infected Sf9 cells;
lane 2, VBB 2-86 Ku and VBB 2-702 A infected ST9
cells 7 lane 3, VBB 2-85 Ku and VBB 2-702 B in-
fected St 9 cells ; lane 4 , VBB 2-86 Ku and VBB 2-
704 HTH infected S 9 cells | lane 5, VBB 2-86 Ku
and VBB 2-704 Zip infected Sf9 cells lane 6,
AcNPV 2.1 infected Sf 9 cells ; lane 7, VBB 2-86Ku
infected Sf9 cells ; lane 8. non-infected ST 9 cells.
Positions of p 70 mutant proteins and p 86 protein are
indicated.
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Fazy b®, StOABEATDRIEICHNT L5
BrRERLAEr HOTBELL. #5,

Figure 5123 &£ 30 aa 392-466, aa216-241

FHIBRLAZRRp70Y T2y MIERD
p70H 7=y b EFBRICEIIBITINADI
# LT (Fig. 5: A’, B'), aad81-609 % Hl&:
LEERR p70Y 7=y b TRBABTS
Nilzd -7 (Fig. 5: D), aa584-609 # Hl k&
LAZBRERMp70 ¥ 722w b Tld, H~EAT
shi-bonZiEELIBILLAZ (Fig. 5:C,
C).

F— & N— R & H o R OB & UK
- BKEOBT  BIRROBREEIIT I /B
EFORERKT 2T/, Thbb, #0073
JEEFE 4 5 Hopp & Woods D FHiEIZHE- T
GENETYX #B=EHRAE Y 7 b7 =7 (V7 h
v = 7RISR AR ®HOTEAKRME - BkiE
DFERT 24T 725, 55, aa392-466 B L TF aa
483-609 OEMNICITBRE OB L LI, vwb
W % acidic/basic lesion % 328 % B AHFLE L
7= (Fig. 6). BLAST # /-4 77—
yR— A OFREOEETIE, b0
IZBEH1D DNA 54 % v 287 L oF S HHEE:
R hro iz,

% &

AKRE T/ SF 207 4 LAEHCKBED
RELEEREEERL, SHIIhEHVWC_E
{KIELRE, DNABESGRE, BLUpT0H T2y
FOMKEHNICET S REICEESERERE L
7o, #5558, an392-466 T HIK L/ RE Ku i
B 7 0 R ER O DNA #5458 % K10
L7z, —hT, BHOEGERERATOMREF A
4 IZHEPLL 7 bZip i, HTH B O H|
Bpid, ZRMKufJED DNA &L L U2
BEEREREICIEE Lo/, £72, aa
483-609 # IR LR/ p70H 72z v M
MR~ OBATRER KWL, aa584-609 % Hl Fr
L7-ZBE#Mp703 7222y MIMEE~DORE
TRREEFL T MREEE L ERSE

72 (Fig. 7). Ku §iiJE AT 44 DNA Wiy % 32
HBTyntdllii 2ot Ty FEZEEE
BT A2 ENULETHSL, Lo TEAMET
DNA & &#E% /0 L 72 aa 392-466 OHIBRIZ =
BEEERLZV-ODNA ZERLAVDLO
EBbhb, EHIIAMETZERETTERL,
o DNA#i Gz L) MEITES shid o
FTHEE, ZBHEEA Ku i O DNA #4&
BRICEL{EbTWAI L 2EMIT/
Wang 52 Z/8F 207 1 VARV EDR
HEORT, p70H 7T 1=y FDaal-115, aa
430-482A%L . I p 86 LT X A e il Bk
Tp86H 7=y kT HIHEZRL, Wu
523 3 yeast two-hybrid % % F \» T aa 439-609
Ap8H Ty P LiEET AL, 224
43957 V27 7 v+ 4 TDNA-Ku &
BPIEKT A ER L. R CRLIHEE
BiEsoEHLAHEEO -HEEHLTED,
COWEIZpTOF Ty FOBEREF A A ~
BEETHTERENS S, S 512 Wu SRR
DPREOHT, p70H T2y bOT I/ REE
FIHICHEER L {RES RTINS L L
wiER L TWwA, ATFECTHIEE L 72 aa 392-466
H—EIZhH, HOHDIEHT LAMEERETRFES M
727 % /@AY (aa362-411, aad31-446) %
HEATBY, COMUAFAEELBRRZFoTW
LA EEEMNDH A, B 51T aa 392-46612 1k 7 — ¥
N—Z FBEHIODNA R Y vy B L OHlE
Hizhd, ¥ 37 EHEENF A4, DNAK
EFALYELTEZONLT I 7R &
ATzt Mermod 53 (ZEEHRE AT O
EEE AL VEE SO VB BT 5
OFHALHIEREHLTVS. AHIETRLL
aa 392-466 |2l p70 T 2= v b OO EE
CHRTHRENSEHDTa) Y E2EATED
(11%), %7z, BAKM%E - BOKMEO TR D
5 aa 392-466 | X WYE O MR L B DSBS 5
N, A ERELBEN A CPEEST LT
et E 2 b,

Ku$i/E & DNA EE5HENIFEFIIL=—7
T 5. Ku il DNA O E D& &
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Fig. 5. Localization of p 70 deletion mutant proteins in Sf9 cells. The cells grown in chamber slides were fixed 48 hrs.
postinfection, stained with anti-Ku antiserum and FITC labeled second antibody. A, A", VBB 2-704 A infected 5 9 cells |
B.B', VBB 2-704 B infected STY cells § C, C°, VBB 2-T04 HTH infected ST 9 cells 1 D, D', VBB 2-704 Zip infected
St 9 cells ; E, E', AcNPV 2. 1 infected S{9 cells ; F. F', non-infected Sf 9 cells. (A, B, C, D, E, F : phase-contrast
microscopy. * 800. A", B'. C", D", E", F" ! fluorescence microscopy, = &0(.)
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Fig. 6. A hydrophilicity profile of the deduced amino acid sequence of p 70

subunit is plotted according to Hopp and Woods.

Positions of each deletions were indicated in the figure (& A, & B, &

HTH, & Zip). (+/=) ; acidic/basic lesion.
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Fig. 7. Regions of p 70 subunit required for DNA end binding, interaction with p86. and nuclear localization.
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