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EREATHHERAROFETISEGFOERE, DNAOEEAED, EaiERFlCR
NTZEDTERVWEL2LRRESTALN TS, ZOR, DNAEBOSRBEDEH
ETROLENHD. COLSHDNAD RO ZAIVTIREBOERE T SBERIDNA
RRAYVAS—ETHD., EZEMO P RAVAS—FICE, REEXOERELIEDODHD
PEBENEELTNSD, FOHRTHIBRTHEDNARKRA VY AS—EI (RN (&,
RIGICATPEHSE L L. DNA2ASEZE—B2AL HHIE L THODNAKAE L7214, B
BTHEICEVRUNERET S, D MRAVAS—EELILED TORGERADE
B, FRINZEICDNADRUNOBEET B3 TAL. 2DDODNAER TEUAKEY
(catenation)*®®, DNASERIICE U Bknot)ZfETHEHTES, bARIG. #
BAHEBORB S HPOLEEDRE LN E. DNABEREICHETHY ., DNADIHEME
ZRIGICHEBNWTWSEORENH D, F/-. R MU VI RDBRY VINOBETH Y.
REAEDEIRINIBELTHEHNWTNWSENWOHEDLH S,

WELEDO FARNCE, RAIIERICETND L, BEFHICERTHD a & B EVI2EE
DT AV T+ —ADBESMSNT NG, TAYZ+—ABTH. RRLTNBHEBOE
BlICHT 2 BEMNRLS ZEAENNSNTNSS, BECERCOVTHRIMNRR
FEBONTWEWN, 3BE, bRlla, BENFND/ vo 7D MIIRABEREINE
. a TIIIBND4-8HRREATIERML TLEL, B TIXRRIRDEM TIEIZ. BFICHBRRMR
DFFEDOMEBRTHTH D EMNRENE. LL, 9FEYENICHBEATENEN
DTAVT7A—ABEDLS TR IN, EQLIBRIEBEI>TLBEDONHFIZIDNT
(&, REBBIN TR, - :

AMRATIE. ZTOhU bRlla, B7AYVI7+—ABTOMBERBICEITEY NIV
NV RNAVANIVTORBICDONWTHERL, RADKREICDODVWTHIEER LA, e, TO
B, o ASSEITDNABEEMMZRT JOETAF I U P U BrdU)BRYVIABZD I FFILE
Bg-oJLITEBL, ZOLOABEHERTERELDIBINICDONWTa/BDFASE
ZERR L. =T b RBEROBMESFMRCERNICrNS R 7 2023 > UL TRITETR
O 7EX/BREIHTL T aD1280-12040FEBMNEETHD L&KL, £,
1280-1294M$EI% Tproliferating cell nuclear antigen(PCNA)-BEEHET S I &%in
vitro DFEERB TR U2, LLEDERM S, SHICDNABRERAIIZ R a NEREIET 21
BO@EIASN., TOEYFNERICOWTERATH /=
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chicken topo:lla 1—____§B_l
4224 pPA?
1537 5781 pCA429

chicken topo-118 _ﬁﬁﬂ

2460
1569 pBZ10 4201
2163 pBP21 5430 p3B6
ATPase domain Core domain C-terminal
B (gyrB) (gyrA) domain
435 805 1209 1531 (amino acid
human topo-Ilo ‘ residues)
3 1 \
! 85% 438, 806 34% 1210, 46% 1553
chicken topo-Ilo |
! 1 \
5% 461, 331 80% 1237, 3% \1627
chicken topo-IIf |
! 92 % N %

1621

human topo-IIB

!

Fig. 1. cDNA clones for chicken homologues of topo-IIa and § and comparison of
their deduced sequences with those of human topo-ITa and . (A) cDNA clones to
cover entire open reading frames (thick bars) of chicken topo-Ila and 8. Nucleotide
numbers are indicated. (B) per cent identity of deduced sequences between different
domains of topo-Ilo and B of human and chicken. The last residue number of each domain,
the active site tyrosine residue (Y) and C-terminal polypeptide regions used for raising
polyclonal antibodies; ®-150 (underlined) and B-100 (double underlined), are indicated.

£25 ZURUDNARRAVYAS—FElla, BO—KRBE RAESLVEEEOLR

a. BTAYV 7 +—AEHENICERET 2414, 3HIKRU3B6EA I\ TMSB-1#l2D
CDNARIRS A TS U—%2RHU—=2F L. ZU7bU bRlla., BOSIEREEFIERE
L. EERIIMSHEINAT I /BERIIZREICE M MRIE A/ TEICHRLE
" (Fig. 1)e NERDATPase KA A >, FROIOT7 RAA > (cleavage/ religation FAA
) Tld, a&BM. ErEZTV MPUBTEVHERMEZRLEDS, CREXAACTEIEHA
(CHRAERE<. B(la. BT7AVIA—LBTERN ESRENA, BREDOENCK
BEO—PERBRETRFEE, INSEHRBEICLTTAY 7+ —AZKRROICERNT S
nEEERL. LEORRICERUE,
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Fig. 2. Different behavior of chicken topo-ITo. and B during the cell cycle of female
chicken embryonic fibroblasts (CEFs) at the level of protein or mRNA. (A) FACS
analysis of relative numbers of cells containing different amounts of PI-stained DNA at
different time points after release from the serum-starved Go phase. (B) Western
blotting of total proteins from CEFs at the time poirits indicated in (A) with the specific
antiserum against chicken topo-Ilo(anti-0i-150) or B(anti-B-100). (C) Northern blotting

of poly(A)* RNAs prepared from CEFs at the time points indicated in (A) with 32P-
labeled cDNA probe for chicken topo-Ilo., 8 or GAPDH.

9. TAVI+—LBTOMBRIICEIFZY /80 LRIV, RNA[/’\')I/"C"‘U)%EU?
BWEHZELE, —7 M BREEOBHIHRE(Chicken embryonic fibroblast : CEF){Z
BMFIEMTEET A I ETHRBROGHIICELT ZEMMENTINS, ThEH
ALTREAEEZTA -/, BONFEHASIMFESUERZHICY U—~X%, 6BEI
EDOMREZEREL. FACSHHRICK VHIRAERZHEN, SSCEFNENOHBERNSS
YIRVBERUAHRNAZRRLTOIRY 70y &/ =70y bETRE- £
(Fig.2), bRNaTIE, 482 BLAN)L. RNALV AV ICHBEETAE E{LE S
. Gi-SHIfIEATERI[MB R SNRA, SEIRE-G 28], MEITIZB<KRIBL TS
EMREN. —F FTHBT('& eDEOBERIIRENT, ¥ /80E, RNAKITH
BAMEEL TRE—CRORRASRE SN, $&. @REHICE T 3RAOBERS
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anti-BrdU

anti-topo-Ilol merged images+FISH

Fig. 3. Nuclear localization patterns of chicken topo-Ila during the cell cycle of CEFs.
CEFs were pulse-labeled with BrdU for 30 min to detect sites of DNA replication in nuclei
during the cell cycle (shown by rhodamine fluorescence in red). Distribution of topo-Ilo was
detected by the reaction with anti-a-150 antibody (shown by FITC immunofluorescence in
green). The W-heterochromatin was visualized by FISH with the mixture of Cy-5-labeled
Xhol-family and EcoRI-family probes(arrowhead, blue signal). Scale bar =10um.
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Stage

G1

early S

mid S

G2

anti-BrdU anti-topo-II 8 merged images+FISH

Fig. 4. Nuclear localization patterns of chicken topo-II} during the cell cycle of CEFs.
CEFs were pulse-labeled with BrdU (red signal). Distribution of topo-IIf was detected by
the reaction with anti-B-100 antibody (green signal). The W-heterochromatin was

visualized by FISH (arrowhead, blue signal). Methods of detection were as in Fig. 3. Scale
bar =10mm.
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o PI anti-topo-IIc.  merged images PI anti-topo-II} merged images

Fig. 5. Different behavior of topo-Ila (A) and 3 (B) during the course of mitosis
of CEFs. DNA and RNA stained with propidium iodide (PI, red) , FITC
immunofluorescence (green as in Fig. 3) of topo-Ha or B, and their merged images

are shown for typical examples of metaphase, anaphase, telophase and nuclei of
daunghter cells. Scale bar =10um.

OELERERARGEEBVNTRELE, ZORE. Mo TE. GEITRESH
. G U CHRASEICEENDD SN, SHTE. BER0L/FILSsKEEs
N, FOI35H0—DPWAFOYARF U DMEERTFISHO L I F N E—HTHI &
BRENE. Ee. HEROL S FIVE, ERBLERTIOET4F2 9 U I (BrdU)
DEGABD S T F N E—B LIS EDD, FRIeESHTE, ERMHARELTNS
C ENTRBENA(Fig.3). —K FRIBTHE. a0 >SHBEOEERSNT, BITK
HICIEE— B EET 3 2 EARENAE(Fig 4). =5 CHBBSBMENOY > FILIcH
LT ICHNRAEE TR0/l T 5, RBBDBRS VNI ETHD EDREDH
3 MRl o TIRAEERHRERD, AT MMICBET2 EfICRESNE< Aok
5. B TIIMEIRZMIEAICHB U THEEL. MEDKRDY & &b ICBUKRICRBS N
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B& D185 Z EMRE N/=(Fig. 5).

B3 REATRAEMIESD hUDNA MRA Y A 5—Hll o DOONAEBEMIBEL
895 ¥ 3 SE AR

MPALOSEIT hRIl (IDNAERIERIICBEY 315, B TIREDL S REKHBRS
HMAWZEOBRRICDVWTRIFEFTRS &L LE. HET S/ BRIIOLELY., Th
b@:al,\bwrﬁﬂliz‘»zb<{E\L\CBE%EWL.E!HEbft\é@f(imwc‘:%x FRla.

@Cx%mé%n%npcwciémmb FEIRN Y & —pcDNA3. 1/Hyg+l~.‘fﬂz7}:&o7>t CEF
L.I\7/Z7I’7/3./b’(’§ﬁ§b7t_ ZORE, hRlla TRERICHESROL T FI
BEEIN, BTREFOLIARLIFUBRESNEN -2 &5 RNTEN FRIDEREKE
2EHIEERBMLTVSEZZ 5NN, BSICITASEPILLEZKDA IV F—RT
A&V, BOFESBRELRDONZ<HEIN, 5ICHFLWVERETA>THAK L
T. ERRDSFTEETHDEEZ, £2C. A7 RAS O—8LCRESLCCUTY
255 hEERLAE(FIZ.6A), FRIeDITD—EBECEKMSKBCCIAA, BDAT
D—EBECHK M SRACCIBBODMIZ, CCIAADCHK%E B IZ{X X /=CCIIAB, CCIIBBDCR
% |l Z/=CCIBAZER L. TNFNCEFIZFS R T7 x4 a YL THERLE, £
DHER. c«DCRIKFEL TERICHERD L TFIBBREIN, £DJFIVEBrdU
DEAH T F IV E—BUI=(Fig. 6B), DT LMD, BEBLAD o DEHEIL, TOC

PEIRICH D TWB T EMFRENT, RIC, «CREFHFOE ZHAENICEREIAD
SHBICHEZONEZSITFARND O, CREEZ 4 DICHBIL(T I / BEEEE1158-
1294, 1295-1396, 1397-1486, 1487-1553). Fig. TAD L DIx#k42 MRAERGENF
LU TRBDORBREITAE >/, TOFFER. CCIAA-1553. CCHAAA(1295-1396),
CCHAAA(1397-1486) TN ICHRIRD o ' FIVSEZE I i, CCIIAA-1486, CCIAAA
(1295-1486) T—ERDMBRICH TR DL S FIDBEBBRI N, TOMOI XS T
FREROL T FIVEE<BEINLEN > /(Fig. 7B). ThHDERLY. 2BDIRIZ
B2, THROLHEEEMANOERIICKRID1158-1294DERPETHELS, E5IC
CROBFDREDZASHOHIMAERBERATVENHD LNV DREEE, 1158-
1204DFEFMMBHET, FOBEANEEHICTDRBICHIBEORIORTFRAD
WTWABEBEDBHDSEWIRFATH D, COIEERILTH/=HIT. REZEEGKTIER
<. BOCKREDFASHEEBRLTERETREOI L E LK,
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chicken topo-IIc

chicken topo-118

CCIIAA
2R e o HA|  CCIIBB

CCIIAB

B 922-1188+c 1158-1553 prsessrrisssd CCIIBA

HA ni-BrdU ' mergd iage anti-HA anti-BrdU mergedmage i
CCIAA . CCIBB

anti-BrdU merged age B anti-BrdU merged image |
CCHOAB CCIIBA

Fig. 6. Localization patterns of truncated and/or chimeric forms of topo-Ilo and (3, and
sites of DNA replication as shown by the incorporation of BrdU in the nuclei of CEFs.
(A) HA-tagged cDNA constructs of truncated forms of topo-Ilo, § and their chimeric forms.
Each construct was subcloned into pcDNA3.1/Hyg+ expression vector and transfected
CEFs. (B) Expressed topo-II constructs were detected with anti-HA antibody (green) and
the incorporation of BrdU into DNA was detected with anti-BrdU antibody (red), and their
images were merged. Scale bar = 10um.
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chicken topo-Ila
CCIIAA-1294
CCIIAA-Iséé B
CCIIAA-1486
CCIIAA-1553
CCIIAAA(1158-1294)
CCIIAAA(1295-1396)
CCIIAAA(1397-1486)
CCIIAAA(1158-1396)
CCITAAA(1295-1486)
CCIIAAA(1158-1486)

CCIIAAA(1158-1486)+NLS

CCIIAA-1294 CCIIAA-1396 CCIIAA-1486 CCIIAA-1553

CCIIAAA(1158-1294) CCHAAA(1295-1396) 'CCITAAA(1397-1486) CCIIAAA(1158-1396)

CCITAAA(1295-1486) CCIAAA(1158-1486) CCIIAAA(1158-1486)+NLS

Fig. 7. Localization patterns of truncated and deleted forms of topo-Ilc. in the
nuclei of CEFs. (A) HA-tagged cDNA constructs of truncated and deleted forms
of topo-Tlax. Each construct was subcloned into pcDNA3.1/Hyg+ expression vector
and transfected CEFs. (B) Expressed topo-II constructs were detected with anti-HA
antibody (green) . Scale bar = 10mm.
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MEQEREXSICHLRITAAHIC, Fig 8ARICRT LIV RS2 b
(CClIA1294/B1338, CCIIA1396/B1459, CCIlIA1486/B1553)& L. CEFIC RS>
A71x0a L TEDOBEZTR /2, TOHERE, 3BEELTOAA NS MIEWD
T. BrdUD I I FIVE—BTIHARD T FIUVDBBRBERIN, o« DERBLANDBEIC
(21158-1294D MBS HETH S Z EMWREN/=(Fig. 8B), TDFEHZE S ITHMN< 7
(372% * 5 & 1ER L (Fig. 8A). RMBORBEFTE >/ LTS, CCIIAI280/B1322,
CCIIA1264/B1305H IV A S bEBBRRD I I FNUBHEYRGNAZLEEY,
KDMRELNDBHBDICDONTHBrdUD L I FIVE—B LA i o 7=(Fig. 8B), F/z
ETORMNT, KXW IVARNS S MIDOWT, RIESBRINZEHAT UL A
EHEDBERDRZAEZET S HD(homogeneous), atEOMSIRDH D(spots). FTE LM
R5PEORZADHD(intermediate) [CHT RN S H o DEBBLANDOBIEICIE
1280-1294D BB REN CHBETH S Z EMNRE I N/=(Tablel), ZDFEFEDETIN
DNAREIBEESY /IO B LRI DD UBTNIREBELEETZ S, PCNAEDHEEER
[CHEBEREF—7ICHRMEDH S 2 LR ENE(Fig. 9),

ES5E ZJ MUDNARKRAYAS—FIEPCNALEDIN vitro BEVER DR

MR DCRFEEEPCNALDBEFROFEICDODWTERETL>/. =T Y
PCNAD Y O—Z T OWMEMZM o /=78, HeLadBFEDORNAL Y. bt FPCNAELFID
—HET AT —ELTRT-PCREIT/IZL, BoN/AcDNAEZEZ7O0—7&LTZTU b
UeDNAZA TS Y- U—Z05 L., ZUMJPCNAZRODI O—2 %5, 2EE
BAEZREL/(Fig. 10), #E7 I /BREIIEMEBEEYELEELLEZS, ZUMIECSE
WTHIEBICTREESEN EMNRENA(Fig. 11), B5N/=cDNAEFIZE(CGSTRE
PCNADI YA RSO bEFRLTRR, BRETHEoZ. PRIle. BOCKIEHIINR
WRIC(HIs)ey J&DITTRIR, BELAEDBDEFERA L, BELAEXRTIFEZANVT, 7
WEFH ‘/—Se_pharosell.%%é‘é B/GST-PCNAL DIEERZRNBTETH Din vitro
Dpull-down7 vt A Z{TiLo7/=& 25, PCNAE a DCHMEIXE ZHVEERT DM, B
DCRFEEE (I LIENWZ ENREN(Fig. 12A), RICEIETR U o CREEEFOD
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553  chicken topo-Ila

1188 B
| o e 1621 chicken topo-TIB

o 897-1294+f 1338-1627
0. 897-1396+B 1459-1627
o 897-1486+p 1553:-1627
o 897-1280+8 1322-1627

0. 897-1264+P 1305-1627

anti-HA anti-BrdU merged image

CCITA1294/B1338

HA anti-BrdU merged image '

CCIHA1486/B1553

anti-HA anti-BrdU merged image

CCIA1264/B1305

77 THA]l  CCIIA1294/B1338

CCI1A1396/B1459

CCI1A1486/B1553

“AHA|  CClIA1280/B1322

S AHA] CCIIA1264/B1305

anti-HA anti-BrdU merged image
CCITA1396/B1459

anti-HA anti-BrdU erged image
CCIIA1280/B1322

Fig. 8. Localization patterns of truncated and
chimeric forms of topo-Ilo and B, and sites of
DNA replication as shown by the incorporation
of BrdU in the nuclei of CEFs. (A) HA-tagged
cDNA constructs of truncated and chimeric forms
of topo-Ilo. and 8 . Each construct was subcloned
into pcDNA3.1/Hyg+ expression vector and
transfected CEFs. (B) Expressed topo-II constructs
were detected with anti-HA antibody (green) and
the incorporation of BrdU into DNA was detected
with anti-BrdU antibody (red), and their images
were merged. Scale bar = 10pum.
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TABLE1 Profiles of truncated and chimeric forms of topo-1I o
and [3'in the nuclei of transfected CEFs.

Construct Numl.)er of Types of intranuclear distributions
:)lgscelzil\red Homogeneous Intermediate?) Spots

CCITIAA 135 4 (3.0)P) 35 (25.9) 96 (71.1)
CCIIAB 151 106 (70.2) 28 (18.5) 17 (11.3)
CCIIBB 124 123 (99.2) 0 (0.0) | 1(0.8)
CCIIBA 454 115 (25.3) 118 (26.0) 221 (48.7)
CCIIA1294/B1338 324 71 (21.9) 60 (18.5) 193 (59.6)
CCIIA1280/B1322 432 192 (44.4) 155 (35.9) 85 (19.7)
CCIIA1264/B1305 286 190 (66.4) 48 (16.8) 48 (16.8)

a) Several weak spots were observed on the homogeneous distribution.
b) The number in the parentheses represents % of nuclei observed.

XPG (988-1011)

FEN1 (335-358)

p21 (142-164)

MCMT (162-181)

RFC (1-25)

Ligl (122D

chicken topo-IToa (1279-129 6)
human topo-Ilo (1275-1293)
mouse topo-Ilo (1271-1289)
chicken topo-IIB (1321-1339)
human topo-I1p (1310-1329)
mouse topo-115 (1303.1322)

Fig. 9. Alignment of amino acid sequences suggested to be responsible
for the association with PCNA. Sequence motifs which are likely effective
in association with PCNA or targeting the protein to a replication factory
consist of ‘a boxed sequence immediately followed by a KR-rich sequence
(underlined). ‘
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12801294 DFEBAPCNAL DHEERICBAEL TLWANE I DERNDZH, 1158
1280, 1158-1294FW R TF RHSGSTRIAPCNALBEERTAINE I N ERKEORR%E
TE> THENE, FOHER. 1158-1294XTF K Tl2. GSTRIEPCNAICHESEEDSH D
B, 1158-1280XFF RS> Z &ARENA(Fig. 12B). CNODERKY. BRI
o SEITEREMIABET 503, 1280-12940%EH CPCNAL HEERT 20 TH
5, EWDRIEEENREI N,

B6E KREBE

AMETIE. ZTPJICDNARRAYAS—FElla, B7AV I #—ABNFETHI L
ERHOMICL. ZOEENAMELLT. HIEABICSITRBOLKETA> k. &
oo PARNaASHEIZ. BMADDNABRIEMABET S ILIEFE L. BEDFERLEES
BHEBASMICLEED, FOREMNPCNALOHEEABICL SRR ERL .

BHROHE (MED) OREBEOEBEIBICNRINLETH S L. B THEIC
RENTS, —ADNAERICHIF3 FRIOBERE. FRIERBEOTIUHY
AHIIVETHIEODNABEBAKIIET T2 M6, TENTHZH, BERM S
Din vitro CODNABHOBIBARRIC MRIBLELZZ L5, DNAREIC FRIDSZAS
PORBAEZEZLTWDAIEEIITEIN TV, FRINZ. DNAOEXRIBEDEREITA
SENSZTOBENMEICLY., BMRODNAICEDLZ XL > AREICEBASHOEE
EZTHIEMEN, FIZIEREHECELZ I OXF I UETFU I F0a Ty I RE
EICHEENTNDS, TD/=8H. DNARBICEIT2EEICDOVWTH, hFEVUFEEN
T REOERABECONTINETHULSHANONLZ LBAD o/, DNABRIE
R4 BTEMEBREDPORYIN > TEY. T0O5% THICEII T/ replication factory& ¥
SHEENH DN, FOHRT FRIZPCNA, RFC. Ligl. DNApolymerasea. 67E®D
replication complex® R EZTEHR NS PPRHN T, EHRIGIZE YU L C/=DNAIEE
 OBARFELYDENTVNSOTREWSAEVNWDSETFIDBERTH > /285, AHETHAR
NaBEF—TICKUPCNAEHREFRLTWS I ENREEINAZEMDS, ThETE
ZbnTWeLkU b, o EBEINICMRINERICEAE L TOWAREENNEZZ SN D,

ARARTIE. FRIaD1280-1204DFEEMAPCNALEDHEEEAICHREMRI L%, CXK
FASHEDNADCEFAD T VRT3 3 V/ICKBBB Ein vitro DIEEREBTRL
oo 0 MD1280-1294ZF/2/RVF A S TIE, PORARD L I FIVER KT S0
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GGRATGTTTGAGGCGCGCCTTGTGCAGGECTCGETGCTCAAGCGEETGCTGGAGEGCCCTIG 60

R M FEARLYVY QG S VL KRVYDLEHRTL 19
AAGGACCTCATCACTGAGGCGTGC TGGRACCTEGET TCGEECGGCATCAGCCTGCAGAGT 120
K DL ITEACWUDULGSGGTISULOQ S 3%
ATGEACTCCTCECACGTCTOCC TEGETGCAGC TCACGCTGOGCTC TGAGGGC TTCEACACT 180
M DS § HV L VQLTP?TULRSEGTFTDT 59
TACCGCTGCEACCGCAACATCGCCATGEGGCGTCAACCTAAACAGCATGTCTAAARTACTG 240
Y R CDRNTIAMG YVNTLNSMMSEIEKTIHUL 79
ARGTGTGCTGGAAATGAAGACATCATAACACTCAGAGCAGAAGACAATGCGGATACGTTG 300
K ¢CA GGNZEDTITITULRAETUDNU RMDTL 99
GCTCTAGTGTTTGAAGCACCAAATCAGGAAAAGGTTTICTGATTATGAGATGAAGCTTATG 360
A LV FEAPNO QETZRKVYSDYE EMEKTELHM 119
GACCTCGATGTGEAGCAGCTTGGAATTCCAGARCAAGAATACAGTTGTGTAGTGAARATG 420
DL DVEZ@QLGTIUPEHZ QEYSZ<UCVYV YV KM 139
CCTTCTGCTGAATTTGCACGCATT TGTAGAGACCTCAGCCACATTGEGTGATGCTGTIGTC 480
P 8 AEFARTITCRUDILZSEEHTIG?DA AWVYVY 159
APCTCCTETGCARAAGACGETGTGAAATT T TCAGCTAATGGAGAGT TAGGAAATGGAAAL 540
I 8 CAEK DGV KT FSANGETLGNGN 179
ATCAAGCTGTCACAGACCAGTAATGTGGACAAAGAGGAAGAAGCTGTTACAATAGARATG 600
I KL 8§ Q T S8 NV DEKEEEH AYVTTIZEM 189
AATGAGCCAGTCCAGCTGACT T TTGC TCTGAGGTATTTGAACT T TTTTACCAARGCCACC 660
N E PV QLTTFALIRYUILNTFTFTZ KR SAT 219
CCCCTGTCACCTACAGTARCACTCAGCATGTC TGCAGATGTTCCTCTCGTTGTGGAGTAC 720
P L §$ PTVTULSMSADT YVYZPILVYVYVEY 239
AAGATTGCTGATATGGGACACTTAAAATACTACCTGGC TCCAAAGATTGAAGACCAGCAG 780
K I ADMGHILI KXY YL AP XTITETDOUGQNOQ 259
GAAGGCTCTTAACTGCACTGGGACTGAGG . 809
E G 8 * 263

Fig. 10. Nucleotide and deduced amino acid sequences
of chicken proliferating cell nuclear antigen(PCNA).
Translation termination codon(asterisk) is indicated.

chicken PCNA
human PCNA

rat PONA
Drosophila PQOMA

Fig. 11. Comparison of deduced amino acid sequences of
chicken, human, rat and Drosophila PCNA. Common amino acid
residues are indicated with white letters on black background
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Fig. 12. In vitro pull-down assay of (His)e-tagged truncated forms of topo-IIc. or § with GST-
PCNA. (A) Hiso-TF(residues 1158-1553) or Hisp-TF(residues 1189-1627) was incubated with
GST fusion form of chicken PCNA bound to GSH-Sepharose 4B. Bound and unbound fractions
were subjected to SDS-PAGE and Western blotting with anti-His-tag antibody. (B) A smaller
(His)s-tagged fragment of topo-Ila:; residues 1158-1280 or residues 1158-1294, was incubated
with the beads-bound GST-PCNA as above.

<EPBOHOD, BrdUDIAHR LI FILEIFBR SISzl end, HHEM
ANDBERCOBEETLETIEEEZZOND, COHEFRIE. £~ T9RD MRS
HEFEN TS, B ERIB CRBRFEEATNEN A ENDS, BSEEREYD
DNAEHERRIAND RN a DEBIZIZZOEBREN U TOPCNALOESHPEDLZ D L
EAoNd, TA VT4 —ADREDOHVWERD FRIOCKFEEHIZE, =T MU FRIla
D1280-1294[CHB T HEEARITTEY, BEDEF— 7 TEIEERMICEET S
DTEEL, DS O BEENTHEDEHBENAFEER-> TWSAEERLEZ SN
3,
SHIRERTF—JICHTTBELAL S, SHNBMTEIEALAIChA > TEERE
DS TVNBICHELDHL ST rRIe DRIRIEDIEL. HEHSREICHIT TERBEEHE
AT\, SOIEND, BEICEBLAEANTOZORF OB RESEEIRZ . DNAE
BEITAD LT, B ERIaABELROTEAEODEZZSND, SRHBLUADLTD
BRRERICE VT FARIB IBAICIZIFE—ICHEELTVB I EMNRENTE Y, SHMHT
FEBICK>TELEBRESPBELTVSAEEENSSH S, F/-. MRIB ERBIC,
FEAEMICIZIZ—ICHEELTHY. DNABEBEORUNERET S LD TEBDNAL
RAVAZ—El (bRI) HSHPNMOBTREARET HHEEB> TOATHEESEZS
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FARICERDH ZBERTUHTEL TIEIIDNABEDSITADLNE ZENTRETH S
MEOEDOEEBEDEMETBNIZINZNIEMNS, MRINIDNABRIZEETIIH S
DHBETIIELS, BUBELLUTHHREBOERFE U TeohesinF EHEERA L. REHKD
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a D1280-1294TPCNALABEERAT S AIREMER LA LEFEERVWEEDN S,

E-2 0

1) RFBECAM=T bR MEE (CEF) ICH175=7 hUDNARRA YA

—tlla, B (FRlla. B) OHFEEEZBELCTORIRES /NVE, mRNALAN)IL

TR UZHER. o 3SEIMSGH1. MEAICH S TRINT B 15, Bli%ﬂiﬁa}ﬁ,ﬂ.ﬂ%ﬁbr
ZE—EEDORAET I LBRINE,

2) HMREASTrRIa., BOBARENNSEDLD ICE{LT I 0EREFELAEEER
TN, alTGEITREENT, GEITRASAICHEELAITN. SEITDNAEE
BRI ZRTBrdURUIAHZ DI I F IV E. WAFOL/OATFUBUBEHT—HLE.
B IHARREER 28 UL THRBEICIERAITIZEFE—ICFE LA,

3) MRS (MED) T, MPRIcFEREFLDOEZESRICHEET 2P FREEICIEEF
TEENRD L. GEIEIORERORAICIEIREENESIZo /. —F bRIBIIMET
ARASEICTEUTHFEELTOEY, SREBICEENICHRLICRELED. G
BICEEAICEEE—-(CHFELL.

4) bRlla, BOCKRMEHZERMELAEFASDNAI VR S5 H ~ (HAY S i) %CEF
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BEHNANDODBEIFDOCKFEEIZEK > TWBZ EMNRENT,
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6) =7 FUPCNADCDNAZ S/ O—-= 4 L, 2EREBRFIERE L. TJIVIFAS-
FS2RT7x5—F (GST) &7 FUPCNAL, NEREBIC(His)eZ JZML 7 b
Rl DCRIBEFE /I ZD—E. bRIBOCKREHEEZENENKRBERATRRS &,
BRLU, Invitro Dpull-down7 w4 &L THIVY FF s-SepharosellfEEG S
GST-PCNAL ZNEND FRIRITARYRTF REDHEAEE L SREEZS. FARI
a D1280-1294FFIICPCNAL DIEEEEN H D Z EMREIN. FARIla DSEFTDODNA
BB DRTEL1280-12044E18 TER T 72 FU—PDOPCNALHERRAT S D
ThdIEPBREEINT,

RERX
Atsuko Niimi, Noriyuki Suka, Masahiko Harata, Akihiko Kikuchi, and Shigeki Mizuno.
Co-localization of chicken DNA topoisomerase |l a, but not B, with site of DNA

replication and its dependence on the C—terminal sequence motif required for binding
to PCNA. (Submitted to Chromosoma ) ‘
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