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(Isolation and characterization of a UV-damaged-DNA

binding protein in human cells)
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UV-damage-specific binding proteins are considered to play important roles in early
responses of cells irradiated with UV, including damage recognition in DNA repair process.
I have surveyed the nuclear and cytoplasmic proteins that bind selectively to UV-irradiated
DNA. I purified one of the binding factors from nuclear extracts to homogeneity, which
was designated NF-10 (the 10th fraction of nuclear extract on heparin chromatography). Its
molecular weight is ~40 kDa and it exists in all xeroderma pigmentosum complementation
group cell lines. The experiments using photolyases specific for cyclobutane pyrimidine dimer
and (6-4) photoproduct demonstrated that the NF-10 protein binds to UV-DNA through (6-4)
photoproduct.

The indirect immunofluorescence and immunoblotting experiments using monoclonal
antibody raised against the purified NF-10 protein revealed that UV-irradiation induced NF-10
protein in cell nucleus. Furthermore, the immunodepletion of NF-10 protein from cell extracts
by anti-NF-10 antibody decreased the iz vitro repair activity, whereas the addition of NF-10
protein recovered its activity.

The partial peptide sequences of NF-10 protein were revealed to be almost identical to
human glyceraldehyde-3-phosphate dehydrogenase (GAPD). Human GAPD obtained
commercially was shown to bind to UV-damaged DNA preferentially. The purified NF-10
protein was found to posses the GAPD activity in glycolysis. These results indicated the
GAPD may play a function in nucleotide excision repair as well as in glycolysis, probably
in the damage recognition process.
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BREETHD, ZORFEERBORGCERERBEL LTOEEMR, to8B2 B L%
R iE (Xeroderma pigmentosum ; XP) OBREBREHRBHETHEZ LAORREINS, Z0BE
BRERODFREZHALPCTIEDIC, ABREEEREOEEXBERGETIBET - F o 00
HEERRLONTE, HEOHKR, ARUHELEREOXBLHEETIBEFOITLER Y u—
=SUTEN, ENODBEFPOERLIZY IV EF U MEURIRBERI LT Z %7 2B\, invitro
L DBREEERIEOFRBNRAL b, T ORE, B4 DNA 8N CORGTITESE, B4
BPLHEREEETORBEED D ER3MEEULLORY RFF FREERVHETHS Z L BHLH
igote. LB L, ZDBERKISEER in vivo KRBT DRISE B LTHBD TENZ L5 b, DR
FEEBES V7B, in vivo TRV TEERGZEE L TWBARERD 5, iz, REEERE
BN T DNA BEOEBROBRBEERME L E L DD 0T, FEERRERICEEhTHAR VY DNA
BERE T 378, in vivo TBNWTEERIGZBE L TWARIEEESE 2 b3, BEE TOWE
IZ & Y DNA BERRBERITIX, XPA, RPA, R UV-DDB B8EELTW3 L b TWAB R, ¥
FRISBREEEOEE L2542 TO DNA BEEAEERILWZ LY, 2OSMR ST E
LTHRALLTRRVOPBTRTHD. FFETIE, EARBRLEFVIXIZILFF RE S v—7
{Z L7z Electrophoretic mobility shift assay (EMSA) W T, &4 ERBHN DNA itEL2T3 4
YR EREL, FDX Y OMEELTEIT o0,

HeLa ##g4>5 Dignam OFEIC & 0 3R L - EHHER CMBREREKRE~ ) v u<v ST
TA—TREL, 777 ¥ a /iL>WT DNA BERAEE 2R, FOER, BHHKIC 3HE,
HMREMHKIZ 1 EORNMREH DNA KHATA I U2 2B Lc. 2R bDZ R0 i34 THRA
BERNIV G, BABRBHNDNA I VEWERERZ LT EBlbhoTz,

RICIh O DERFORKERS T, BHHEEZ~RY VDT A TCHELEZBICIERED TS 7Y 3
VIZBEHENTL 3ETF (BLF NF-10 ¢ T 5) OBREZEDIZ L - A, HFEN 40kDa D27 F K
2 DNA BEREAFERZH- TR Z LALLM o7, NF-10 Z 32 #4841 % DNA BE%
PoONCTED, BEOBINBREZEF L7 v —TF~D NF-10 # 7 OESEES, R85
RESTHEHRINDIEARDNABE Cru7 7 B8e) I V08K, (6-4) HEY) txt+5E
7 a—FNHEOREERELE L. FORR, NF-10 Z o7 OFE8HEIX (64) XEYE
BT PR LELLTWe, Y7 u7Z V BIY I OUVZRBE, (64) REICH L TERICE
AT 2HEERERICL > THBESEE LA ) IX 7 UAF Figxt+ 5 NF-10 # v %7 ORSH %
BEt Lz, &, v /nT7 &2 B ) IV VBRI T2EEBREARICL Y, NF-10 72/
DFEEREIIL LD o7 s, (64) KEDICHTIHERERRLEBIZLY, FORBERIREKT
L7z, $€-T, NF-10 #2%70%, RABRBHIZEI > TERT2 DNABEDS L (64) HEWIC
wETHEEZBND,

RIZZDE R OEEEZRRDLTD, BRINF-10 7 X7 24%8E L LT, NF-10 % %7 24
BICRBIDE /) 7 n—FAHBEEERLEZ. XP DA 2D GORTOMBHEEERONYI TV D
MEIOEMBEEZRAYL, VX2 oy F 4 U B[Fole b 2 5, 2To XP Mlagbikic B
WT NF-10 # U7 3 S 4viz. BE&n D DNA B AK T TH 5 XPA RV UV-DDB # %7 @
KB L7 XPHRRIZIBWTS NF-10 # U R BFEELEZ &5, SERE L NF-10 # > 3271,
BEsd XPA, UV-DDB L ixEZ22HH LV DNA B ESERFTHD - Lz Iz,

MR TNF-10 # 7 BEDL S5 IZHTH LTV PR 5720, fila2 i NF-10 Hilskz AT
BHLEEIT o, ZOFRR, KEHTHIREIC FITC OREXBEE IR, BT FITC O
BEINT, EoTNF-10# 0232713, BEMBREOHHICEETDI I EBHLBIR-T,

KT NF-10 ORISR A EMRBAIC X 0 BT 20 F 0% MR8 Uiz, EEME( WI3BVAL3),
XP-A ##f (XP12ROSV ) 12 20]/m?, 5]/m?® OB LB L, ISERSE L8202 1E
Ll 25, SARBETHIAG & gk L CRIVRBEHMEIRIC, B TO FITC ORAREEM L 72/

—147-



&< BREIN, ZOBLEERNICBET S, RARRHRE, EEMREI v mHmEHERL,
Dz RETuyT 4 LY L, ETEBEREDOENMME R LicROZHMBKRICET
% NF-10 # o307 QBRI LIz L 2 A, BREEEFOICNF-10 7 37 B3 8MmL,10]/m?
BEIZX VEBEICE L. —F, 10]/m® ORNMRBEE, BEHICNF-10 # 37 OBOEIT
DWTHRRE L Z A, RISRRBICHE L CRIBASERE % T8 L7z, £z, £MBEHHE o NF-10
BRI BOEEARL LA, BIHEEBOWIZHESITHRS L F0OBW BV 2 -T2,
PE-T, BHABBFIZEY, NF-10 7 o7 13HRE» GBEICBITT A RS TRIH®R Iz,

NF-10 # o7 BBREEFEIZEEL TNE0E 5 E2RET5729i1C, Wood HIZ X W Bixiahiz
RRENEER 2 AVTRE Lz 5 NF-10 Si12 £ 2 2B LT NF-10 # %7 2B LIk
HHEZANEBROBESKREIL, SRS TIZFAEEZIT S D60% E TR T L. £z,
Z DO NF-10 % 30 2BE Ui MR ARICERI NF-10 # 87 2835 2 Lic X 0, FiEZ2Em
FPICRLE 21T - L AREHE E IER L VAV ETERESREXREE Lz, #-5T, ZONF-10
F R IREEHEICESETIHE LW DNA BEREARFTHE LELLND,

NF-10 # v R0 O¥EREFE 7 v —=0 T30, 89T 2V BEFIZRE LB NF-10
EoREYVINTY RRTFFFZ—BIZ I 0BAEAL, ¥HEHPLC 2 X W X7 F N %2 2Bk,
RIPF Ry~ o —t L VEFHT I /) BEFIZRE L. BONXTF REFOT I ) BEF)
L, fERER 2T 5 glyceraldehyde-3-phosphate dehydrogenase (GAPD) L I13iERICChH o7z,
TIZBEA L MRILEREED GAPD LR L7z NF-10 # X7 L OB 21T -7z B8R Lz NF-10
& 7 L GAPD i3 SDS-PAGE ETHiiERI UALBIZWKENEN, Y= R F T ryT 4 VTIZBW
T, $1 NF-10 Hifk & 51 GAPD Hi46i%, NF-10, GAPD ol Flzxt L TR L. £/, GAPD D%
NBRE L7 DNA XT38 ERT Lz 2 A, REBH IV L EABEH Lz DNA XL TX
DELSBEAL BREZEMI L ZDOEAIL, BRI NF-10 7 237 OFIUTERI L TW iz RE8 NF-10
F Ry D GAPD iEMEZRILIZLEZ A, ¥ D GAPD # L3y LRIEREREZRLE, f#£oTS
ERERI L7z NF-10 # > 2%2 & GAPD iHIZiER—DAFTh B & E X bID, T, BERIZBWT GAPD
BT IROFEETHD NAD ' 2HEMNTS & NF-10 # /%27 © DNA BB 2 HANHEES
NnieZ &b, NADTORESEM 25t L TERINVRBH DNA IZX L THRAE LT Z Lismw Ehik,

U EDRI Y, GAPD X, BE OHMIBEICRIT 2MEROBER L LTOREOMIT, EIREBEH
BOEEKBHRE L LT, BRIZBWTREEE, P T DNA BEORHOREIZEE L TW B RTHE
MR SN,

FURXDEBEHERDES

WX DOEEDL, FEERPERBSNIEHRIXOAFICOZHEREEZITV, POoRFEELEEL
TeRER, YOICFEKBF2AH 6 ARRBONERRONFLEEL T, MABBORIEERRASTHT
bh, UTOBYHELE,

FRFFEIMIE, SRIMRRS L7 DNA o3 LEREICHEET5EF (NF-10) 2FRIL, &R
LoTHEESESDNABEDS S (6-4) KEHITRHEEST DI L 2GRN L, ZORTFORKESE
fRAT S 57, BUME R ERERLLTE /7o —FAHEEERL, BEREEREDETOMHE
FHEHRUANY 7 POMBIZS NF-10 # VR BEET D Z L 2R L, iz, Mg HFEC
LV MRALHEET L, REMREmMLICFEETSZ L, BT ZOMBASTEISENRBHIC X
DVEITDZEEZRWE LT, DNWTERMY =R Z 7 v TF 4 72X ) NF-10 % 387 354t
HREHICIVBRICHFESND Z L 2HLPII LI, £, Hik2FH L TRELREEIC L Y NF-10 ¥
YR ERELERRENEESRATIHEEDRPEL KT L2 20056, NF-10 # 137 335K
EERERICEET D L2HLMII LY.
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Eiz, MR UINF-10 7 0”27 OIAT I BESIORE R CER & D& E T\, R NF-10
F 287 EFER 2T 5 Glyceraldehyde-3-phosphate dehydrogenase (GAPD) & i2igR—T
HBZ LB LI, U EORERIZE, GAPD #3AROMBE TR 5 MR OBEELISNT, BizBWT
BREEHRICEEL TV Z LETRTILDTH S,

BLEDmRIZ, REEEEEIZKT 5 DNA BEORMER 2 EM TS L CEETHY, GAPD®
SHENEZR LR THESR S, U EOBA» LAB I LR UTET S LEBLTRB LE.
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