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A XPB Z[EE%EE S VIIZ S F1EE
Bk RIS FHLE

AR KEA
(TR 2R3 MR R, TLPI4 5 TES EAXRE, M5 330006)

mE

13 B3 15 A (NER) IR A2 2 et A IR R Bl ARG E 9 E 2K, AHEKTERAB

48 (xeroderma pigmentosum group B, XPB)# F X% ERCC3 A B, €82 NER &2 R 88 69 5 1
X A5 F B F TFIH #95% K p89 LA, €& LA M 3' 3%~ 5 554k 4 ATP 4944 DNA M2 Bt
# &G, PATHA DNA &9 ATP B foff 2B 2 8, AR DNASEARBER PR ELMA,
FHAFE A VABIK, Z AR REFFH I RE 09815 &R £ E 4T Z M (xeroderma pigmentosum,
XP), FPLE K454 {E(cockayne’s syndrome, CS), £XAE 1 B (trichothiodystrophy, TTD).
ARARLE DNAS A At R P a9 ohfe 5 R A B AR, A9, XPB L p53 AW A4k L)
ABEAER . AXPB &9 3ANF @B “—ARE, AL, 3HKRRT L,

X

BALY) I DNA, HEBETHENHMA I
Uy mh, 2ff DNA W42, SEAEIEM
KIPPEAAE B 2k o HUATE HRHI 45 /540 7 Sk
BB AT fEd, b dERr R Rt e
MGERENE, =4 T R0 & 5 40 18 45149 DNA L
i, Horp g AR RS B B S A% TR BY
P)1& & (nucleotide excision repair, NER)!", £ Fjfi
Jo B R A I AR v R TR T B I K Bl R V) A
K2, BT RIIFSY NER @429 3L K Th g LA
BEE

1 NER % F#L#|

NER @B EAMRSEARAEARYS
DNA MAHEAERD, BE 2 MK EK DNA
fi: WESNETE T IR BRI 6-4 JL R N E
Y1, Ko FHEmamras et =94, NER &#&
hee 5 MR RA30MEAR: (DEERAEEY
XPC-hHR23B. RPA % iHJl#i15i DNA Fo0 2 #i4
DNA %, [RB¥H % EF TFIIH. XPG %A
FHERRHR: QIERGHALE 3' F1 5" 325151
AN TFIIH % iehs XPB A1 XPD, XU [a] ## JTF #3145
DNA, JE%20~30 bp KIFF &t . XPA &5 21
Yk, RPA 456 2 R85 8 LLEE @ i FFHOR A,
XPC-hHR23B fliiv%; (3)N VIl XPG Fris e AR

XPB; MEEReIYI{& 48, TFIIH; DNA &5, HRFE%

SEWAN, EHHXPB 1 C Rim4i#, 7E4114 DNA
3" i ) LR S B S V) B BE,  BEJS XPF-
ERCC1 7£ 5" st JT, VIBR&Hifi DNA 7EN 2
25~32 bp R H R FE R AR (HARIAHE M, 75
PCNA SAEH N & Mz L (5)1% 4% DNA P im sk 1
SENBE ALY, NER RV HBEMEL: —£2&
G ERE R R ) 2 2L A 4118 B (global genome NER,
GG-NER), ZMR A 18 HARR: — 2 Cim b 2
A 1 % S B BX & &2 (transcription- coupled NER, TC-
NER), ZMAMsE#T H&AL. TC-NER X ]t
— N BRI PR RNA G B ) B
SR MERE R GO A IR e R,

2 TFIH E¥5 XPB

TFIIH 2t 9 W3 (XPB/p89, XPD/p80, p52,
P62, p44, p34, cdk7, cyclinH, MAT ) i R
EAK, AT ABEANIER]: 5 AL IX (XPB, p52,
p62, p44, p34)K1 CAK (cdk-activating kinase)[X (cdk7
cyclin H, MAT1); XPD BEA[ {7 %0 X th o] 4 F
CAK X, ¥ CAK FliZ U X i #E nk #E 44 TFIIH
TFIIH & ME— B A MG R s K TR XPB #] 3
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Uiy —5" Ui fE ERE, XPD [ 5' iy —3' i ek, cdk7
1) C Ky, p52 W& XPB KIEDIREFT LT
143 FAEAR, & LY XPB XY (pairwise)E F T X
V¥ XPB Uifig, LT p4d 15 XPD Z ][k R,
pS2 WLk AL 1~135 Fl5% L 303~381 5 XPB [ N i
4546 XPB Hise T TFIIH W ; 74k, XPB [N ¥
&5 XPD Fllp34, AR AE 305~387 ] 454 p4d
Flpe2tior,

TFIIH 71 NER ¥ 5t Jso AR 2 A 35 R FR A O
R, EAE AR R T i85 5 RNA B4R I(RNA
polymerase II, RNAP IDEH T RHE R x00,
TFIIH 7155 R # 5 F DNA A& & rh $AT P Fh g 20T
W Thae, JER M A A LS B

3 XPB 55 YR
3.1 XPB &#4

NAEOYE T )% B 4l (xeroderma pigmentosum
group B, XPB)JEIAITE 1990 4F (] Weeda &2 5l
J¥, N 4 ERCC3 (excision repair cross complement-
ing 3) KA, ©ALTNEREAA 2921 A7, i —
BtK 782 aa 1) H47 DNA R ieBE &= Ak, A
TASELIR T )T 5, 1 3 DhRE X 4 A N % YT DNA
K ATP 4565k, SRR Az L X, 5" 8
VI #7 09 C 5 X130,
3.2 XPB HYEMIFHFE

XPB 1 4y NER J& 12 1) 8 2L i 630 F TRIH (1) 5 K
p89 WV, JEHAT M 3' i —5' iy ATP A1) %155 DNA
(single-stranded DNA, ssDNA )it Jig B M (1) 8 [ i,
PATH i DNA [¥) ATP B FIf# eI BE. XPB 1 5%
fiR T XURZ FiE 511 DNA Al RNAP 11 % 5% 53 3 7 i
DNA, it NER & 5 FIBE IR sf AN mT /b () B 22 D g
FHe A
32.1 XPBAE#F T 4915 RNAPI# g &% &
PR, A0S 3 46 A B &) (preinitiation complex, PIC)
B, JRsh P4 T, B3l FRbEME R ERK. H
I, BHEGYNIE A G B 1R &
(PNAPII ZEK 52 5903 T )i 51 1) Y 5 2 XPB (1) figtie
BRI A AT P B /K R0 1, G v s G B ) A KOS
XPB {£ e 55 J3 Uh A s B 3 JR A% 7 DNA XUEE,
B S 3 WA S A 1h O R A AR O TBCIRFR 14150,

sk JAhny, —~H PIC Bk, XPB fi#ligfs{c
B S )R IR T —9/+2 R JT IFYERF 11 bp &8 T IFHCIR
A, WA T, BEJG RNA /8RR R
Ak B RNAPIH K Gh %k, XPB &

AR TT 22 17 bp(-9/+8) I FARFL R B +3/+11, XN
APk SE U, 7RI FE R RNAPIT il g & h
SRR Bh R, BRIBUM IS . (00
[ FE s5 TR XPB X )i ) 7 1R itk BN ik AR 14 A
AR BETHERG 5 5 8 F IR AOR,  IX T REAL —Ff
g RIFLEINT, XPB BIAE AT 2L (- RNAPI
i gs it A, BB R A B A A R AT
WA FUs, XPB 3' K C-A S8AZ LN | F4 558 )1
R ZN T IF, TTRER AL T XPB 11 2+
DNA & fEff R 7 B gs A fese M, 5080 Pz
fiik 5 AN e 76 2 AR T 3 K 3 R A7 21 DNA JT 41001,
3.2.2 XPB £ NER ¥ #94f ] # GG-NER il TC-
NER 12 (@ gt FE b, XPB AT 3' i —5' it DNA
W) ATP BEAD iR e B Dy g, XS XPD (T4 4b
R BE - 4EFF 10~20 bp DNA J¥ AL FHA stk &, {2
IR EIME S E SRR T XPB JEK 1)
A VA H99 N B B8 ke, B ThE Lpl Ak A8y
K R SR PR S [

XPB K7 3" i tH I C-A HERE A, 1 i 41
NEIEFR G, LR s PR B PR K, NER /ERAJL
FoE A R, RZIEER 3" 45 DNA & 5% 1)
K HiE, XPB REFEM) 3wy A AL 5 DNA 5§
RNA fRBEEEA X HTE. &5 A8 R XPB f) TFIIH
LB TFIH AL, 7efbsa b Al s v
A ATP BEiEPE T B L ZE S, AR XPB 48 5 4y
SREMA, BT XPB IfREIETE: ATP B§iE
PR 5%, IR I XPD 1) ATP By P H#E
&% 7 XPB [f) ATP B g PEBUARO, th47 AE5: XPB
3' i) C-A =RAZ, FEANHISG XPB f# 1€ D e F R Ji7 1)
3" U BYY), (HAROKHBPHAS T 5 58I Y)Y, nlfig XPB
A & 88 TFITH 75 35 XPF-ERCC1 X} #i1)i DNA %% 5'
I, HAE, fERNAP I ¥y, [H)Ff
(1) XPB 574 0 & BRI 7 HLAC J3 s FIOMf e, nl fig
XPB A% Ji7 Wi A7 It e B 1 2 CAAE T NER h4bi4%
4b DNA,HA B LRI 56 8 T

4 XPB RESKMR

XPB %774 [#2 NER &b, S8 3 M
et fkistfims, A5 M T ¥ Wi(xeroderma pigmentosum,
XP), BHIEKLEE1E (cockayne’s syndrome, CS), T
K E 7 K (trichothiodystrophy, TTD), ) #MNA R
qi Mol SuE T, fRRE NER GG T ASBERE R XP .
CS A1 TTD I AHEIR 20, XPB 7E 5 SIS &2 [ R AL
FAEH G ABIBE R) R AR L IR XP Y CS & 9F



BB 400, N XPB LR

R BTUNE AR ek T 9 7) 7LD 293

KR 15 B AR R .

T HGE S XPB PLANIEH 4L AR, NER &
SLAEFH R RNAPIL $ 5% 38 135 52 03001 2 406 R R
[, {F NER 1% 8 90%~95%, M4 45t i)
30%. wfigxtFANE DNA ¥5, FidE i XPB
e vE i AR, B SR 1) XPB i P 4 AR el XPD
RAL, XPD B S S NER S T 6 4 5905 P 5%
ANROV R A, BT I XPB R K B G R
N3 i g ol S Y AR R XPB cDNA AR Fé 4 i
HEE .

5 XPB 5HMEFrIHEEEH
5.1 XPB 5 p5s3

p53 & - — PR E DNA B R, 'E7E GG-
NER FRESEBGIOINE T, XNZ25BEEAYN
A1%¢, i [ HIhRE&EiT —4> NER B8, B2
WESE T ANat XPCP2, H#EW AT fe & XPB. [A4 XPB
L pS3 e LA LA BECR, 55 p53
ORI AL P T i 223, pS3 @ kL K il H 5 XPB
REAA IIT 454, AT XPB £ TFIIH H (F)f# iEss 1,
FEFANFE T, XMETIRERAMKET pS3 Mk
A 7 XPB BERIER A AN LT 4EBE40 Hfd, XPB
(IR b 3 80 pS3 M ST @A ik, (BT FA
P48 XPB, H[PKE p53 A FHIVET RN . XPB fE
N pS3 KYEDIREM B R 72, OO EEYR
STRTE . A HEN, pS3 BB FBIGHL T
Vi IX-¥ DDB2 (damaged DNA binding protein 2) / p48
PUI45115 DNA, NER [A1 XPC-hHR23B X DDB2 %5
GIFE i A4 DDB2, %) NER 155251,
5.2 XPB 5 HBx

EUEWFROAIL, HBV BRI )E, HEA
JBiHBx ' XPB #HHAEH, %] NER Ji7 i 5 40
TR, {E XPB WA 3117 511 e sk KF SP1 )
it i, HBx 5 SP1 454G )G, W I SP1 5 XPB
WAB T IMEE &, FRIKT 20 80% 1) XPB Ja ) 13
PE, XPB SRR L RIS Z I, S FEAK
#+ p53127, H4h, HBx 1] 5 p53 ) C Kkl
293~393 X 454y, MIXX B2 p53 5 XPB 44
WAL, HBx 5 pS3 4t a, — AT pS3 iR T
FER A, T pS3 4 XPB HIMER, i —
SAME] T pS3 C K5 XPB 454, ff XPB Rik T
B, BEib R HT pS38, FTLAZEE & pS3 & pS3
BRI ITAME, HBx ¥ N AR XPB Kk, %

IE AR A HBx 1 5 20

FERTA K OB T I 41 M 58 A8 SRR
A, Rt T HBx 5 TFIH B #:A4F A2 T NER ' XPB
I XPD HIfE e BT UIREIPERIZL ., BLHBx 5 p53 #H
HARR R T p53 W& Ao TFIH ) 14
A, s dEHEl T NER fERI 0% . {H /& Capovillat
HEVE L, /£ GG-NER Y, HBx A~ H# 5 TFIIH
FHEAEH], HBx 77 AN 00 NER IR 48 P X T4
i DNA {135, AR XPB. XPD 7545 4k 1)
fiflie Jh 2 B J5 i DNA H 4578 T/ TC-NER H,
HBx il i B # 5 RNAP II (¥ ¥ 3 rpb5 11 H {# RNAP
U 7EE B8 1, 140 7 NER %00l 43 1145145 DNA
A BEAERIVERT s 1A h HBx #1015 TC-NER 1fg A~
GG-NER. X5 HBx {EH T 5t 80 ne R AR
A, ik GG-NER i AFI#I TC-NER K &4
B, FRATTIA g HBx $15) NER S b H R £ B 42 % S
TR i TR DNAZC RS G S L1 2= %Pt
.

6 I

i1 RNAP II & 5/ mRNA {45 88 SUZ Y E
HAEAL RN, AN AR B SE BE () DNA 1 4 B
PR, 3B T3 1B D Re B sk Bl TFIIH 5. XPB
WE &% DNA (145 5 55K 32 % s IR TFIIH #) 7.
B, vy R AR T 588 DNA, T
EA RN T H#ES S5x. XPB M/EWH
KL pS3 EVIK R, T2 20 5ok
ZIRVE, BCNIEREIRIT BT A 7R PR
WEoTH, T SRR AU bF NER
1B FIRNAPI % 35 B B 1) XPB 2L A4 B AR, b
BT A\ XPB SN (&Kl o, HAa i ReTE B A%
M RIS E AR XPB (MEA A, WIUE AR IE
HBx ] HepG2 - 48 (& #f 4= A p53), p53 /3 H]
NER 52 2[4, X NERZ I FFET 75%09, $#5
X ] BE 2 N4 fds AR AL L — o FRATH A )
XPB AR YN HepG2 41, JHRINE] T diks]
i () Hep G2 4 i 1) A= 490 27 A5 A R AT O 1) B B2 36 D51 (e
c-myc, p53, p2 1) MRIE Rk . AHOC LI 34 A1 1
IR AN

£ #k (References)

[1] Ishikawa T et al. Cancer Sci, 2004, 95: 112
[2]  Friedberg EC. Nat Rev Cancer, 2001, 1: 22



294 BRI -

[3] Coin F et al. EMBO J, 1999, 18: 1357 [18] Moreland RJ et al. J Biol Chem, 1999, 274: 22127

[4] de Laat WL et al. Genes Dev, 1999, 13: 768 [19] Douziech M et al. Mol Cell Biol, 2000, 20: 8168

[51 Evans E ef al. EMBO J, 1997, 16: 625 [20] Hwang JR et al. J Biol Chem, 1996, 271: 15898

[6] TuY etal J Biol Chem, 1997, 272: 20747 [21] Evans E et al. EMBO J, 1997, 16: 6559

[7] Conaway RC er al. Proc Natl Acad Sci USA, 1989, 86: 7356 [22] Wang QE et al. DNA Repair (Amst), 2003, 2: 483

[8] Egly JM. FEBS Lett, 2001, 24884: 124 [23] Spillare EA et al. Genes Dev, 1999, 13: 1355

[9] Lehmann AR .Genes Dev, 2001, 15: 15 [24] Wang XW et al. Genes Dev, 1996, 10: 1219

[10] Jawhari A et al. J Biol Chem, 2002, 277: 31761 [25] Hwang BJ et al. Proc Natl Acad Sci USA, 1999, 96: 424
[11] Flores O et al. J Biol Chem, 1992, 267: 2786 [26] Capovilla A et al. FEBS Lett, 2002, 518: 144

[12] Weeda G et al. Cell, 1990, 62: 777 [27] Jaitovich-Groisman I et al. J Biol Chem, 2001, 276: 14124
[13] Poterszman A et al. Trends Biochem Sci, 1997, 22: 418 [28] Elmore LW et al. Proc Natl Acad Sci USA, 1997, 94: 14707
[14] Kugel JF et al. J Biol Chem, 2000, 275: 40483 [29] Capovilla A et al. Biochem Biophys Res Commun, 2003, 312:
[15] Tirode F et al. Mol Cell, 1999, 3: 87 806

[16] Holstege FC et al. EMBO J, 1997, 16: 7468 [30] Prost S et al. J Biol Chem, 1998, 273: 33327

[17] Fukuda A et al. Proc Natl Acad Sci USA, 2002, 99: 1206 [311 Jia L et al. In J Cancer, 1999, 80: 875

The Molecular Mechanism of XPB Gene in Nucleotide Excision
Repair and Gene Transcription

Xiao-Dong Hu, Ji -Xiang Zhang*
(The Key Laboratory of Molecular Medicine, the Second Affiliated Hospital of Jiangxi Medical College, Nanchang 330006, China )

Abstract Nucleotide excision repair (NER) mechanism is essential for the maintenance of organism
genome integrity. Human xeroderma pigmentosum group B (XPB) gene, also named excision repair cross comple-
menting 3 (ERCC3), which codes the largest p89 subunit of the basal transcription factor TFIIH and involves in
both NER pathway and RNA polymerase II (RNAP II) transcription. XPB, as the essential component of NER,
presents a unique 3'—>5' ATP-dependent single-stranded DNA (ssDNA) helicases which is absolutely required and
indispensable for unwinding and opening the DNA around both a promote in RNAP II transcription and /or a lesion
in NER functions. Mutations in human XPB gene are associated with three genetic disorders: xerodema pigmentosum
(XP), Cockayne’s syndrome (CS) and trichothiodystrophys (TTD), the phenotypes of which could be explained by
specific deficiencies in both transcription and DNA repair. In addition, what’s intriguing finding is the physical and
functional interaction of XPB with p53.

Key words xeroderma pigmentosum group B; nucleotide excision repair; TFIIH; DNA repair; gene

transcription
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