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i, K T REE R AR R LB S A T T B
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Bz, PRFERA s sy, TLS A 2Em X
TR I SR AN M P AR RS AP DNA B 453 711 5 1
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S RAAEAETEANM, WSS PE LRGN, T
HAEBAL B E NI T, X AR L HAT EE Y
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2.1 POLK ERRHRHEESRIGHTE

Y % DNA %45 Polk J& B POLK IR 4
i, ZIEW 5 E. coli 11 DinB % A AP, AR
POLK ERLT Yt fh 5q13 10, gl LR 7 41l
ANFEFE RIS PollV (DinB JEPK (17~ 47) F1 DNA
X4 ¥ 4(Dpo4) (sufolobus solfataricus), N ¥ % H
100 MZIERR, AL — SRR ) 45 #4918 (N-clasp),
I 45 A S AE SC A% 2E ) Polk 25 (1 JE AR SE, 2
Polk tRATHEALAE T IF e ANTT D R gl 553 0AD Y
ZK 5 DNA SR GRS AR S5 R0, Polk HIAEALTT
PEDCHELRE T FR ., SiHRa. T 5 KoM e i(little
finger or polymerase associated domain, LF &{
PAD). 4 Polk & i DNA I}, “N-clasp” feH4 5%
THREL RS T3 &N RS DNA fEH, i
DNA B / 51X 8L F- 58 44 Polk AL 10
AT, R RREVERE 9. Polk 1Y C i bR
T HARSFI PIP & (PCNA-interacting peptide box)
Z4b, W BA — %58 17 5 (nuclear localization
signal, NLS)H N2 25 4545 5 47 45 14 45 (ubiquitin
binding zinc-fingers, UBZs)( 1).
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Fig. 1 The structure of polymerase kappa

B 1 Poli BIZEHIX 1
(a) AJ Polk+ Dpo4 5 PollV ¥4 3sk. W : #8345 38(Thumb domain);
O: F454(Finger domain); ‘: Revl fEH X (Revl interaction region);
W N 53R 454 (N-clasp); [l : 28 & i 45 & 158/ 5 I (PAD domain
or LF); I: #5247 15 5 (Nuclear localization signal, NLS); ': ZF
GE &L HIR(UBZ); [0: %58 (Palm domain); <>: PCNA fiEffi X, g
T 19 AE HI X (PIP or BIP). (b) A Polk fiEfL 0 5 DNA #i# / 51
Y =TesE W RS HR BB, TR R TR ROMREL
N-clasp FIF A AR [ (a).

2.2 Polk HIfEILIE

TEARSN Polk % R I 58— R AIAN [F] 282
345, WA 2 (AP A7 4 BB 121
() B E IS A N- £ Tk 2 S 18 0 1) 5 MR e DL K
thymine glycol( il R MEIE £ —BE)FN(E 1) S
BAUESE Polk 5 51— HA BRI & MAEH T B X
J% DNA 24515 Polg 1 IR FH R 1 Aff b 255 BORSEAR |
BPDE-dG i1, 11 4 i At & 1 AP 7 kI,
Poli W AMEAL B B 7 40 G R 5493 ABEAR 11 7 40)
MR, ARE RS, AR PR
Poli AN BELE S LE451 497 28 1Y R0 Al 4 A/ BE fif %
TR, W UV IR 28 )84 W CPDs B¢ 6, 4 65§
Yy, RS S )R] AS 6 DL & 6- A R
(O-MeG) &5 . #R1M, N H & A7 #1511 gapped-
plasmid 73 #7400 g P 1) TLS 3G PEI & BL, Polk 5
Polg th[FI/EH, 7 CPD FIET -GG(— Rk 1 N &
Y B5 TNESR A% T IR 58 B TLSP 2 H Finik
AN FE AT 4 Polk BEMGAEAR NS 5 5 0K Le 4543
TMAERSMIAAT, TR T2k B AR A
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AT DA R B S B A T Polk AL S 1
L5 Polg Z5MBL, Polk {EA A~ BE S A7 R Hh R 4 L 11
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Table 1 The DNA base damages bypassed
by Polk in vitro and in vivo
%1 BRISHH Polk AEEHAIEE DNA HRHHEE

AMNin vitro) PR (in vivo)
N2dG-acetylaminofluorene N2dG-benzo[a]pyrene
N’dG-benzo[a]pyrene Cisplatin-GG
N’dG-acrolein derivatives TT-CPD

N’dG-estrogen adducts
8-Oxoguanine
Thymine glycol
AP sites
Né-ethenoadenine

2’-Deoxyxanthosine
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MBS 4 Bl b R is ™, ek, &R
Polw (1740 B 5 1t R IE A AE T O/ WU S <

Rz PN . O S A R AT 4 1k 2 4
M Rk bR A HIR RS ALY AEE L L DL % M
IR COL R A DI Tl 4 M e P A I A B 2
ARt DA 9T 2o .
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4 b POLK 1335 7K1 LA P53 HOmR T Akt E
I S RN 0 SIS X g VR S
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TERE TR AE A E T AN R G S A A wit s Tf
FEIL A AL A R G b — AN St iy A0 A
(1) POLK 1 52 AL (R 2 i th Uil o — N Sl
UEAT . NFIZINEU POLK 3K R 31 X 48 P A
W TR GAL R, BRI E AW 2K I [a]
T(B[a]P) &k 4 4% T (dioxin) AE I o ) 52 4% 1k Sk
W5 POLK [M3R1K5™. 475250 1FSL, BPDE Ab#EEg
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AN M 0 20 3K 1 25 2B BE S B9 POLK (1)
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e R IE AL T POLK & X5 87 X (0 B0S
5 11 1(stimulating protein 1, SP1)JC/FF1¥ L AMP
RN TGS 5 IS POLK W m ™. dkar
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YIRSk

4 Polk BMEAMERESS TLS 89788
EHLE

T Polk 78 52 IR B 7 AR IS O B0 KR
ik, B Polk 225 TLS (1l Fe 75 RS i i #23 5k
WG (R E . H PR R AR - RO
JEUAH ELATE FH DA R ER 1B 198 i 12 1 G v B AR
FHw. i L h 40 i Polk ] LLIE 1 H R 5 11
PIP box 5 PCNA £5419, k#4975 7s Polk C 3
HFAB iz FE A1k UBZs2 @, LI RE AT fig 12
W2 % 5 Polk [AAH AR FHIF H3% W Polk 172
#1k, UBZs i Al LLA# Polk 5 #iiZ 1k K] PCNA
GhA S bR Z Z AL PCNA B 5RPY, 59 S R0
PR, HTERERES. pombe) T Polk 1 LAY DNA 4 4);
Kl £ Rad9-Rad1-Hus1 & & 441 Husl A1 Radl &
A AR EAE R, AN iZAE BAE I AEFL S AT
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Polk ] UBZs & #i1fi 5 foci JE BT 26 75 IR0, 53
4k, Polk 1) PIP &AL C it NLS 82145 J5
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Y FIRFEATEN foci G REhO. SR, HIAh
Y K% DNA AL, AT Polk W24
Pty =2 11 ot B0 I AR N RL 2,

AT T Polwe ] Bl 45 S b 1 55 281 BHL i 1)
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AX(SHM)ILFE, BIF-4H7K Polk A5 5 SHM i F230,
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BB, 5 AR S (R B e ik s AR S
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RS2 5 BPDE 5 510 S JIAG 56 x5 BH ¥ 119 1k

A0S, R SEYE RS UE SE T Poli £E4% 5 1 M 5 i Y
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JR I 40 PRI S T 4 4 3 5 UV e SRR F e
PR R ELAT SRR BE IR, AN B AR AR A
E&@[S(}Sl, 36) .
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770N BN M A 3k R0 Polk 43 A8 I e S8 AR AR Y
10 50 Sk, Aerh B A 5P SR M S
FIE NYE Polk W5 340 fuk 4= DNA Wi, [ Y5
M. EMERU G AR R 2 5 2 R
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6 HERIE
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il EEEN], PCNA. REVI A H A — 44 K]
FAIREIATESE Polk 1) TLS ThEE. %) Polk MK HAHH
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1l T 52 LA ZA T 1) 22 A I St AR S S A ] AR )
FIIRE? Pol J& WA 5 52 R 2R 5 Wl R 2B S 4B 1 2
TLS 5¢ )5 Polk J& Qi i B i WA i) SC A ik 125 11 2
Polk Fl XL Ath TLS 2§ 4 W 2 8] 1) A D) ¢ & o] 2
Polx [FITEHE & W] 52 3077 2 AR / sl Al B o s 1
WA 2 Polk /51 TLS 55 40 Jifa J5 391 J2 45 5 i
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it 52 0 (A FE LA I 75 22 5E YR N IS
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Advances of Study on Translesion DNA Synthesis
Polymerase kappa in Mammalian Cells”

LU Ling-Na", TANG Tie-Shan?, GUO Cai-Xia""
(" CAS Key Laboratory of Genome Sciences & Information, Beijing Institute of Genomics, The Chinese Academy of Sciences, Beijing 100029, China;
? State Key Laboratory of Biomembrane and Membrane Biotechnology, Institute of Zoology, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract Tanslesion DNA synthesis (TLS) is one mode of DNA damage tolerance in cells upon genotoxic agent
treatments, which utilizes specialized low-fidelity DNA polymerases to traverse replication-blocking lesions. TLS
can be classified into two categories: error-prone TLS and error-free TLS. Error-prone TLS is one of the
fundamental mechanisms for genome mutagenesis. In addition, recent studies suggest that TLS is closely related to
tumor chemoresistance. So far, multiple TLS polymerases have been identified. The known major TLS
polymerases belong to Y-family DNA polymerases, which include Polk. The general properties of TLS and the

current understanding of Polk in mammals were summarized.
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