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1. IXC&IC

SUMO (Small ubiquitin-like modifier) (&L © 3FF > FE{LIE
FEDO—DTHO, ACFF e Xz HEOEEK
IS K D EERE OV ¥ URREICHERI A 2T LT
TN, DF D, SUMO & IXEHMEOEFIEBIRR & IE
HFD—DTH B, mEAEYTIE, SUMO-1, SUMO-2,
SUMO-3, SUMO-4 D4 DDT AV T+ —LHWFEEL T
BT EMREETNTED, ACFFUICIERFIC I HLIL
TN ARSEZIER L T3, —F, SUMO-1 3 EFF
& 18% OEHIFHFNE U AVRE S, RIE B SUMO ICFF
FINCHEAET B N KT A )Vx L, ZOHRERAEEm DM
BIIKELEE S, SUMO IFENEAEOEAE - EHHE
FHEMEH, HEHE -DNA HE/EH, HMIfRNRER & 221t
THBT LT, Bk, EEHI, RERSEER ERRA T
NGBS L TW3, 28 FF VIFFICHENEIES
BEHEDRANEmHhHE S — I — ML D X 7 &
LTHAELTED, SUMO L OBREEHEIZMSN TV
W [1-3]6

AV FFUTIE UM, UBA R EDI L FF VEEE R X
A 272t UTE VBRI B ORI X > TEEINTE
DOREBERIHEANHIAE N B DITH LT, SUMO Tl &
HEZ LICHIERRAZETHE T &5, SUMO BN
PHEMIERE A OREZ(LZ/ UTHER T TS5 Al REMED
IREEN TV, IGHOIC & EF > Tz, FENEN
PWE CIREENTWAICELED ST, WRERIERR D
f AT N R B 7 BREIC 1, MR PN CREE BR LAY SUMO b
INTVBEEHMENT BT BN, E> T, SUMO
fbic X 2 EHEOEAEEZ I E RN 5121, SUMO (E&
NTZERAE Al 2B, BEEETAARA R TH

BLEZT, BLlE, KEEND %W in viro SUMO 1t
RICE D, KED SUMO {LEMAEZHM L, Z DA 2,
FEE A AT 7238 U C SUMO 1B IS £ 5 BEREZ (LA &
DTFLNIVTHEMCT 5 T ExilH, ZFONTEEICIE
TDG (Thymine-DNA glycosylase ) 7 3&4 L7z,

TDG &, %7/ sDNA HIUCE U7z G-T (U) S AR v F %
B1ET ERREEEZHBT 2R LTHLSNTY
% [4le GTIAXYFIEAFIVIET o Oli7 2 /b
KIS K> T, BRPTEDHATHRFEELTED
DNA #H3IZR T CHE TANDZEFE (C to T transition) 7 7%
a0, IhzBETSTLIFIERICEREL XS,
TDG (& 2 A<y FHN O AR ZFRZET 2 DNA 7V O
Vo= EAELTED, TOMEMICX > T DNA I
AP i (apurinic / apyrimidinic site) & PEIEA S HR/RIEES
NDETL %, in vitro ICEFREE LTz G-T(U) S AR FE1E
RIGHTIE, TDG EKISEYTH B AP EICHI AL T
firRl Uiz iesd, AAH Tl TDG % AP S & 0 ik &
BB7DDOEENMAET 5T EAVRBEIN TV, ITHEI
725 °C, TDG l& SUMO-1 35 X U SUMO-2/3 IZ & % (& fii &
ZFBHTEMNREETNTED, SUMO EHiE N7z TDG T
&, AP FIANOFEATEEDNE L D LTz (51, 1E-
T, HAEHTId TDG O SUMO ##fiilZ, TDG D DNA /5
DOIEICHEREL TV B EEZALND D, TO0 T HED
FHMIZEA S M TN TV, AFFEICBWNT, FiLld
SUMO fEIZ TS TDG DFEREZSHRD A 1 = X L7253 1 LN
JVTHSEMNICT S 728, SUMO-1 EEiE Nz TDG D X £7
Fe RN 217 > 72 [6],
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2. B
2.1 EREOHE - BRI LERL

TDG &, 2E T oMM &M EDRETH > 7z
e, T 7 —CREMRIC X > THEEICZE R fE
& UTHALER S 112-339 £ TOEE (LUF, TDG AL fEiEk)
ZEE L, SUMO Efilic i, F72, SUMO-1{k&Eh
7z TDG DFAENTIE KIGHE N SUMO bR Z#EH L 7z (71,
KGN THBLE B 7 SUMO-1 1k TDG &, TDG D N K
EICHE LTz GST (VR FA Y -S- 8T VAT 2 7—1)
CXd 27 70 =7« — K%, a7 7 —+¥ T GST %

TrYWi Uiz, EBIC, Bt o, 7FIvAiehao L
Ko THEIL, MmbicHuwz,

NYFVT Ra oy FEKILEGEIC X o THREMIEZEM
DATV) == T ZiT> Tz, MRIE293KICHEN T 25%
PEG3350, 0.2 M MgCl,, 0.1 M HEPES (pH 8.5) Z LA & L
TS % T &T, SUMO-1 1k TDG DFSEME SNz,

2.2 FEREERER

XHREEE 7 — 2 OWEICE, PFOE—LT A
Y BL-6A (=1.0A) Zffi fi L, D fREE21A DT — X 7%
R,ec=0.088 DIEE THIE L7z, SUMO-1 {Efiii & 117z TDG
D #% 3& &, MUG (PDB code: IMUG) & Smt3 (PDB code:
IEUV) Z Y —FETF)V & LIy FEHIETIRE LTz, 7
D%, KEEREELZITO, REETIVOSRZM R EIZ
20.5% CTdH > 1z Z OMDKEHAL DML Table 1 1C
~ U7z,

Table 1 Data collection and model refinement statistics.

SUMO-1-TDG
Data collectiopl
Wavelength (A) 1.0000
Space group P222

a=42.2, b=70.4, c=106.4
40-2.1 (2.2-2.1)

Unit-cell dimensions (A)
Resolution (A)

No. of observed reflections 366,242 (53,244)
Redundancy 19.0 (19.4)
Completeness (%) 100 (100)
<I>/o<I> 8.0 (2.5)
Rsym2 0.088 (0.35)
Model refinement

Resolution (A) 15-2.1

No. of reflections (work / test) 18,182 /931
R, ./R. 0.205/0.245
Average B-factor (A?) 18.9

Rmsd bond (A) 0.005

Rmsd angles (°) 1.24

1. The number in parentheses is for the outer shell.

2. R, =2 |l - <I>|/ X I, where I is the observed intensity,
and </> is the average intensity from multiple observations of
symmetry-related reflections.

3. R, = 2|Fo - Fc|/¥ Fo, where Fo and Fc are the observed and
calculated structure factors, respectively. 5% of the reflections
were excluded from the working set for calculating the Ry,
value.

FOL DS 5

3. EREER
3.1 SUMO-1 {&ffit i fz TDG DILFIEE

SUMO-1 & i & 117z TDG H R fE i (LLRE, SUMO-1-
TDG L WEFRT %) DOREIE KE T, 2 DN S
MR E N TV (Fig. 1)s —DI&, TDG DirE AT %2
Ba7HEETH D, &5 —DIF SUMO-1 & TDG D C &K
Ui TEIE A B K % SUMO I T&H %, SUMO-1-TDG D #§
JEH, SUMO-1 D N Kb T 1 )L 18 5¥IEDE EE I %
TEHTENTET, disorder LTV, TD78 SUMO I
KRS AEE T % N K7 A )L D H#EE®R SUMO-1-TDG
DREEN SHERIT 2 T & id kA h > 7, SUMO-1-TDG
DORER T, &b BEERRHIE SUMO-1-TDG D 7 F &
HICZEH 9 % C, TDG O C AKEiEHEKICIE B S Nz a N\
Vw7 ATHB, THTDG D C A, HERES
JEHAFE S % LT SUMO-1 & D% 7RI HAE B 5
LT\,

3.2 TDG-SUMO-1 D% FRItEEER

TDG D SUMO EfiiNild C KimfdiicFEL T D,
Lys330 & SUMO-1 & C Aliii Gly97 &1 Y XTF Rty
W& > CGESE LT3 (Figs. 2and 3)o —J7, TDG D C K
S AEI D EREL 307-314 13 SUMO-1 & DIEH-ERESICES L
THY, SUMO-1 D B2 &5 AT p > — bR L
TWz (Fig. 3a), C DMEIKICIE, SUMO & DFEHEICE S
9% EHHE SN TV % SBM(SUMO-Binding Motif) 1<

Figure 1
Stereo ribbon diagram of the structure of TDG conjugated to SUMO-1
(SUMO-1-TDG). The catalytic core domain and the C-terminal segment
of TDG are shown in blue and orange, respectively; SUMO-1 is shown
in green.

Figure 2

Electron density map of SUMO-1-TDG. Electron density around the
SUMO-1 conjugation site of TDG. The 2Fo-Fc electron density map,
calculated using the diffraction data to 2.5 A, is contoured at 0.5 . The
refined model is also superimposed.
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Figure 3

Intermolecular interaction between TDG and SUMO-1. (a) Topology
diagram of SUMO-1-TDG. Residues numbers and the N and
C-terminus of TDG and SUMO-1 are indicated. The catalytic core
domain and the C-terminal segment of TDG are shown in purple
and orange, respectively; SUMO-1 is shown in green. (b) Schematic
summary of contacts in SUMO1-TDG. Hydrophobic, hydrogen-bond
and electrostatic interactions are shown in green, blue and orange,
respectively. Protein residues are coloured as in (a).

FALLU 72 BCHDMEAE LT 2 [8, 91, SBM ZRHEANT T
S AVERE, TDG @ SBM LAY & SUMO & DA
ERTEHRFEENTED, TDG I SBM % /T L T SUMO
EREBLTWVWBR T &g olz, £z, TDG D C K
THEICIER E N2 28 o NV v 7 X a7 ld, ZFOWiKiE%E
TDG, SUMO-1 HOHARES &, TDG O R281, D284, Y313,
D323 & SUMO-1 D D30 ST E N B KERMBE Y b
J—7 ik oTHEEENS T & T, SUMO-1-TDG D45
TR BEZBETCENTND EEZBNS (Fig. 3b)e F
7z, TDG @ B6 ZK L TV 25 OMIgEIX, SUMO-1 ©

BILDWMED 5

B2, al ZJERR T B 5EE: & DBUKINH B IS ERENIFE FEH
ICEBES L TED, SUMO-1-TDG M DOK BAHS &l &5
LTW3,

3.3 SUMO-1 {&6ffilc & % TDG ) DNA f#EtikiE

in vitro \C BT, TDG & KIS FEY) DNA ICHSE G U TR
LRV, E7z, SUMO il TDG D DNA 5 D iR i
ICHEBES 2 C EMWME I NT WS, FEE, A5 EIE
bWz TDG R E, SUMO JFERI T~ Tld G-U
ARV FBXU AP 238 DNA IR 55T %0,
SUMO-1 7213 SUMO-3 {&ffi& % T & T DNA NDFES
HEZ S, SUMO Bl X% TDG O DNA #E&T1H M4
DD TR ZH S M T 5728, T TICHEDIEET N
T3 TDG O KIGE ALY 17 MUG & 5B DNA & D
BN 72 302, SUMO-1-TDG & DNA & DA ED
ETNWREB LT (Fig. 4,

Fig. 4 I fE#! L 7z SUMO-1-TDG & DNA & D#E & {kD
7T IV RT, SUMO-1-TDG & DNA & DE G KT T
JVHITIE, SUMO-1-TDG D4 TR I 22 L 7z o7 I,
TDG & #E5& L7z DNA O - U VS & AR EZE 2 T
L CTWize MUG & DRGNS DNA EHSE LTV 5
TDG O I 7 fEE D& IE SUMO B/ DRt T2 Lan
LEZBNBEND, PRI Lz a7 £ DNAF
k& & DEZIC & 5 T SUMO-1-TDG & DNA OfE & IdBHE
ThaeEZH5N%, £, SUMO-1-TDG OR§EN 51X,
C D a7 ldZDN Kz 57 7/ B > — k72 & SUMO-1,
TDG D IEH AR A I K o THEHE SN, C AR bmEIE
SUMO-1, TDG MO FEFREFIC X > THEIEE N TV S L
HIE N, TDG Y DNA D S fifEES % 721 T DT DHE
B ETH B LEZ SN,

4. &8

AWZETIE SUMO-1 Effi S ifz & b TDG HHRfEEL O
HE S 2 E L, SUMO & i 1 17 11 72 TDG ¢ DNA
S OB 2 5 T L)V TS DI Uiz, TDG 1

SUMO-1

/“ Tl TDG core domain
Pratruded helix oF \ Steric clash batasen TDG and Dkl

Figure 4

Structural model of SUMO-1-TDG and DNA complex. The model was
constructed by superimposing the structure of SUMO-1-TDG on that of
MUG-DNA complex (PDB code IMWI).
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Figure 5
Hypothetic model of SUMOylation-dependent TDG dissociation
from DNA.

SBM(SUMO-binding motif) /T L T SUMO-1 &f5& L TH
D, SUMO-1 &5 FE B ¥ — hZFKL Tz, SUMO-I
E DA L AN AZN LIEHAEHIC X - T,
TDG @ C KIHEIHIC o NV v 7 AN FEL I NS T
ENVREE N, TDanNY w7 AL TDG O3 7 fEIIC
fEE L7z DNA &R HEZ4 2 S C 9 C & C TDG %2 DNA A
SfEEE R 2 (Fig. 5). ARWIEIE, SUMO (LD HERE
B OMGEZA 2T U TRRREZHZT 5 L0 S B O FHTH:
WETRET 2RIDEDTHS LEDbNDS, 52005 F
K-> T, BRDEESHT, 3 D0 SUMO LEHEDIT
HHEEDT E N TV S, SHROUITLDMEEAHE L HE)
HThb,

BILDWZEH 5
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