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Crystal structure of Thymine-DNA Glycosylase, TDG conjugated to SUMO-1:
Mechanism of SUMOylation-dependent TDG dissociation from DNA

Daichi BABA!2, Nobuo MAITA?, Jun-Goo JEE*, Hiroyasu UCHIMURA’ Hisato SAITOH?,
Kaoru SUGASAWA®, Fumio HANAOKA®’, Hidehito TOCHIO', Hidekazu HIROAKI', Masahiro SHIRAKAWA?%*
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FHEMEH, HEHE -DNA HE/EH, HMIfRNRER & 221t
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NGBS L TW3, 28 FF VIFFICHENEIES
BEHEDRANEmHhHE S — I — ML D X 7 &
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TDG &, %7/ sDNA HIUCE U7z G-T (U) S AR v F %
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a0, IhzBETSTLIFIERICEREL XS,
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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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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
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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.
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SUMO-1 & i & 117z TDG H R fE i (LLRE, SUMO-1-
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MR E N TV (Fig. 1)s —DI&, TDG DirE AT %2
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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.



PF NEWS Vol. 23 No.4 FEB, 2006

SN -oontnining doman TG cone domain

=k o 5
o i g AW
«‘E }-.*'.-‘rln':'- Rt

BT :::::::::'.—": ’-' i
e
o =

- L1
- — -

;"Q

=

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).
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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
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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:
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Vortex chirality control in mesoscopic disk magnets observed by PEEM
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Figure 1
The SR-PEEM system connected to the undulator beamline PF-AR
BL-NEIB.

Figure 2

A magnetic image of permalloy micron-sized dot observed by
XMCD-PEEM. The photon energy of light source is set at the Ni
L3-edge. The black and white parts in the dot indicate the magnetization
rotation parallel and antiparallel to the SR light, respectively.
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Figure 3

(a) Initial magnetization and magnetization reversal curve and magnetic
structures of the C-shaped mode in a disk with D = 1000 nm. (b)
A single-vortex state under zero field; (c) ambulation of a vortex as
an applied field; (d) a single-domain state under saturation field; (e)
nucleation of two vortices with the same chirality in the magnetization
reversal process; (f) combination of two vortices; (g) a single-vortex
state in the magnetization reversal process.
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Figure 4

(a) Initial magnetization and magnetization reversal curve and magnetic
structures of the S-shaped mode in a disk with D = 1000 nm. (b)
A single-vortex state under zero field; (c) ambulation of a vortex as
an applied field; (d) a single-domain state under saturation field; (e)
nucleation of two vortices with different chirality in the magnetization
reversal process; (f) a double-vortex state in the magnetization reversal
process; (g) a double-vortex state under zero field.
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Figure 5

Schematic images of saturated magnetization distributions in circular
disks and designed device image. The possible configurations of
magnetization distribution are shown in the upper four figures. The
points are vortex nucleation sites. The designed disk geometry with
lower symmetry is shown in the lower right figures.
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Figure 6

(a) Geometry of designed permalloy devices for chirality control. (b)
magnetic image of the devices. The photon energy of light source is set
at the Ni L,-edge.The black and white arrows in the devices indicate
the magnetization distribution parallel and antiparallel to the SR light,
respectively.
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nano-materials, novel characterization methods, and chemical
and biological applications. Interdisciplinary studies and
discussion on the future directions of the fields are strongly
encouraged.

PYRIVILETRDOKLSIC4DDNE, 130ty >
a v bixoi,

<Theory and dynamics>

1. Theoretical approaches to surface- and nano-structures and
properties

2. Dynamical phenomena at surfaces

<Design, control, fabrication, properties and physics>

3. Atomic-scale controlled surfaces, thin films and
nanostructures

4. Nano materials (nano-tubes, nanowires, nanoparticles, nano-
dots etc.)

5. Self-assembly and self-organization for nanostructure
formation, and characterization

6. Micro/nano-fabrications for device applications: ULSI
fabrication processes, electronic, magnetic and optical
devices

7. Device applications of bio, metal, ceramics & hybrid, and
organic films

<Novel characterization methods>

8. Characterization of novel surface/interface- and nano-structures

9. Tools and standards for micro/nano analysis
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<Chemistry and Biology>

10. Colloidal chemistry and nano chemistry (supramolecules,
biomaterials, and membrane)

11. Surface chemistry and catalysis

12. Photochemical reactions at surfaces

13. Biological applications of nanotechnology and surface
science

%7z, Plenary Lectures & LT, ¥H, (b, EVHST
R 3 B2 UTco VI N & RAFIKEWFHER TH - Tz,
Phaedon Avouris (IBM, USA)

Single carbon nanotube electronics and optoelectronics
Akira Fujishima (KAST, JAPAN)

Photocatalysis: present situation and future direction
Daniel J. Muller (Max-Planck-Institute, Germany)

Imaging, detecting and directing molecular interactions to

drive biological machines and processes

RGP ERE RO I, VIR EIRIC K B 4 —
VIBET o NEF AA DAL YT VAL, Yonsei
K% Yeom BIEFZIC K % Si &l LIRF Y A v OFEFIKGE
3B X U Wurzburg K% Umbach BRI K 2 GEEKED S
IHREESAM D IR D 3 12T TH o e UL L—fiRilh
HTIE, BEPE IO s A B R AL i R D R X A in situ
LM, 7 — MERAROYEE 700, HC KBk
Wt MERWAS Sn/Pd K DYEE 1710, fet-Fe/Cu 1§
WD XMCD, Co JEED A Y « I REE T, &
JBAT w71 RCHEIE D A I R 0, Ti Bk L
CNT DR X #3757, Si b/ E Co @R (b
D fitst ¢ PEEM #1%%, NiO ¢ SPELEEM #1%4%, Ni [ fg
{b®D PEEM BI5R, HhiABY L > F /0D XAFS, CNT
HRAE Ni filt i 0 XAFS, Pt [ H,0 2 B IS O s ] 55 figé
NEXAFS, Ag/Au 7 ./ ki 10 XAFS fi#hfi, mP ./ 714 Y
D GIXD/GISAXS, GaAs [ InAs 7/ BEREBIED in situ
FIEE XAREHT, R EZ L OREMTDNI, FHCHEEL
TWIRWVEBEHEMEDN T E N E I 572 x5

Fodwt-4 International Symposium on
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@i NB N bt &R
p 04G187 04G187 04G188
il P13 R
05G005 05G005 04G379
g, |eren FRCY 8 EB(C2)
o2zl 04G182 05G035 04G332 04G083 05P013 04G122 04G332
£ IR | I Ame lxl[ st [ [T w3t e & ® ¥ it
04G058 05G150 05G150 05G136
= R AME2) Pen) ABR(B1) BBE1)
a6 05G134 05G148 05G148 04G228 0552-003 04G059
+R i i3 AR " i'l L]
0scos0|  04G164 | 0352-002 [ 04G354 | 0352-002 [04cass| 0352-002 [ 04G342 [
Sef
sA i 55| za [zalem mealwR| F@ [@olme|mw| SO B0 |5+ (378 [ S A | 8% beoe]  Linw | R
i ety I 05G070 lMI 05G085 | 0352-002 | 05G285 CIIET . 04G370 | 04G143 Io:sz—ooz 04G364 | 04G344 | 04G342 05G269
o -1} B Ak EirS p: £ ] BR d BIF Kumar RE E3 Streltsov Liaw ES )
68
6C
P 04G318 04G322 04G319
B xR p.N:: ]
= 04G325 04G3z5 05G091
B/E AE p {:]
04G319 05G201 04G295 04G290 04G223
e Py nx = W AE I A%
04G026 04G026 04G205
ki it hk Iy AmBR
8B
sc REFR I 2EER ARER T
05G203 04G285 SX 05G226 04GT19 | 05G247
o B us e el L T
o0 04G072 04G178 05G245 05G245 04G270 ' 05G301 sa166 05G186 05G187 05G028 056177
L5 iR W i pid::] iR i £id b £ p_1::] L%
- 04G230 04G230 05G131
icp Wi AR
08 04G293 I 05G230 | 05Gz21 04G034 04G282 05G226 05PF-01 [ 056038
il i Eidal Psaro ;1.3 KAR Jalilehvand aif ¥R
186 FHEIF | 04G338 ] 04G297 | 04G0S3 | 04GOST | 05G186 05G082 | 05G215 | 05G027 | 04GO69 I 04G274 | 05G028 04G087 05G296 04G177
wa ME wk L1 E1 [T Bl [ A | ms Y wE HE 1R T
—— 05PF-04 04G206 04G206 05G092
#AE N U hoi )
— 04G391 05@-02 I ‘ 04G062
kid ) 4] ]}
04G023
11¢ =N
11D BB+ A% W+ <% mg
05G120 05G120
12A BEH BT HETR
I 05G208 04G073 04G073 04G316 05®-03 | 04G097 05G197 04G071 056226
126 |sm| wa | XPHR P xM 'Yy =W | -m AR Bx *i daliehvang
e 10/17 10/18 10/19 10/20 10/21 10/22_|_10/23 10/24 10/25 10/26 10/27_|__10/28 10/29 10/30 10/31 /1 1172 1173 11/4 1175 1176
MON TUE WED THU FRI SAT SUN MON TUE WED THU | FR SAT SUN MON TUE WED THU FRI SAT SUN
Time o Jor o o1 o ot Jo Tt Jo Jor Jo Jot [o Jat_[9 2t |3 21t |9 J2r Jo Jat_Jo _Jat ]9 Jar_Jo  Jat_Jo [t o Ja1 21 9 21 |9 [2r_J9 21 [8 a1
Operation W/E ] USER RUN M ] USER_RUN M ] USER RUN
_— 05G122 04G231 04G249 04G045
N i:]:] piid, Ay
138 geai0n 04G105
X#(B1) XHNB1)
S5 LIFME 05G024 05G233
186 | EeEm Wb/ aw wo
S 04G031 05@-01 05G167
14A FER WA ™y | HEHR ET iR
- 05PF-03 05PF-02 05PF-02 04G049
LY} nx LT [5:]::]
0552-001 0552-001
14 B/70MmC () Rac1)
04G075 05G179 05G169 05G187 04G270 04G311 | 05G245 04G266 05G311
1
54 me K R R T j 23 3 I | = { B% wa
- 0352-001 0352-001 05G015
& (B2) H&(B2) NB(B1)
e 05G243 04G254 04G218
ANER b8 id
0552-003 0552-003
164 i AR (A1) ARAD
04G213 04G213
168 | bl =5 =R
17A
18A I 05G106 05G106 04G002
iR R 1]
188
" 04G034 05G016 04G236 05G016 04G252 04G229
T BT Bl AF L wep
05G030
19A ny T
198 me
20A W R—% o;‘.gs
208
05G118 05G118 04G394 05Ga17
27A me mi% AV FER
04G185 04G395 [o4c17s] 04G395 04G067 056G313 04G336 04G064 04G395 |o4cim[oacas[oscie|  04G3S5  [o4cie] 04GI9S
<18 o i e] R [oal “ne 78 %X L e 2e] U0 [malaian] wu aml nw
28A
o 10717 10/18 1019 | 10/20 | to/21 | 10/22 | 10/23 10/24 10/25 10/26 | 10/27 | 10/28 | 10/29 | 10/30 10/31 /1 /2| 1173 14 | /s | /e
MON TUE WED THU | FRI | SAT [ SUN MON TUE WED | THU | FRI | SAT | SUN MON TUE WED THU | FRI | SAT | SUN
Tme 9 [ 9 1 9 T 8 [ o [ o [ o 9 [ o 9 | O B ) s 1 1o 9 | s 9 ls P T Io I
Operation M 8 USER RUN MA/M B USER RUN [ USER_RUN
05G116 05G116 04G312
NE1A1 T P xme P
=
NE1
=
NE1B
05G137 05G112 05G088
i L oz # itk
04G181 04G181 05G121 05G085
A
PS8! WA WA ] % P
04G055 05P001 05G012 04G225
e a2 £ s 2
— Al 05G153 05G021 045001 05G153 04G221 05G020 04G221 05G020
4] 1 BR R ot id wm ok 32 iC 718
R 05G291 | 0352-002 E osuzs1oacws 0352-002 ""{““qﬁam]mun 056261 [osa a1 ]mu.ua 0352-002 nmﬂ 046372 [04G376 046171 04caso] 0352-002
LB [ W L v ETAEED ek | EW | ek Kumad E4 | 845 LES N ::F4 #E  |nzalE+e|@E] RE
Nw14aa
Operation USER_RUN | USER_RUN T M, MA(Thu) T
04G014 04G003 ‘
L SEF Mills | Mills

PFNEWS®

1/
MO

Time 9|2
Operation

1A

Date

1B

1c

2A

2c

3A

4B

4C

BA

6A

6B

6C

7A

8B

8C

9A

oC

10A

108

10C

12A

12C

1/7
MON
Tme 9 ot
Operation

13A

Date

138

13C

14A

148

14C

154

158

15C

16A

168

17A

18A

188

18C

19A

198

20A

208

27A

278

28A

na

Date MON

Time 9

Operation M

NE1A1

NE1A2

NE1B

NE3A

NESA

NESC

NW2A

NW12A

NW14A

Operation

SPF
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B R R

VT): WA /8 1/9 | w0 | [ 112 [ 13 11/14 11/15 /16 | 11/17 | n/i8 | 1119 [ 11/20 11/21 11/22 10/23 | 11/24 | 11725 | 11/26 | 11/21 |
S MON TUE WED | THU | FRI_| SAT | SUN MON TUE WED | THU | FRI_| SAT | SUN MON TUE WED | THU | FRI__| SAT | SUN
Time |8 J21 |8 21 |8 2t |8 21 9 2t |9 T2t |8 ot |9 [21 Jo 21 9 2t [8 21 [o J21 |9 ot |8 2t Jo Ja1r |9 [2t 9 [21 9 [2v |3 [t _Jo J21 |8 a1

Operation | MA/M B USER_RUN [ B USER RUN M ] USER_RUN
A 0351-001 0351-001 03S1-001

k.3 3 i3
- 04G226 04G032 04G032 05G145 05G144 04G232
HIES 1411} E 411} Petrykin [17]2] g
T 04G005 04G005 04G025
E: 7)) : 39} #T
2A
56 04G198 05G087 05G099 05G108
-] 25 0F B
= 05G124 05G131 05G141
raEK EaX B4
a8 04G188 04G203 04G209
iR Harries x
56 04G049 04G052 04G052
E®(c2) BAR(C2) mF(c2)
05805 04G332 04G182 04G182 05G316 04G337
n e o s i Huang na ahukil P
P 05P005 05G018 05G018 04G058 [ 05G018 05G018 l 05G146 05G132
TFHkB1) F#E(B2) 3#E(B2) J\#(B2) #EB(82) $#E(B82) Petrykin(B2) XE(82)
04G220 0552-003 0552-003 04G039 04G039 04G244
e -1} HE A 58 58 e HERT
BA "“4 04G135 [ 0352-002 | 04G159 | 05G284 | 04G163 Jr— [ 0352-002 [ it Il ws:ox[04034]  05G250 [oxeaf [+« 0aG172 | 0352-002
i [ER[mA| BM =8 =9 Pgm Lol 4 | son  |web [mtn |pum lswen] wang [mm [
o 04G365 | 0352-002 | 04G136 | 05G292 | 05G056 | 05G261 0352-002 | 05G267 05G250 04G161 | 0352-002 | 04G375 | 04G172 | 0352-002 | 04G162
k1) #E ::]=] BH R M F1] Suh k2. AR 733 Wang. B4 £M
6B
6C
—_ 04G325 05G098 05G114
ME e £8N
= 05G091 04G325
b ] mE
2c 04G304 J 04Ga23 04G323 | 05G038 | 05G202 05G040 05G040 | 04G109
BRE B¥ 3.8 FE pii Ji3::] b.::] AL
056205
8A REHRE HREHAE I
8B
e 04G260 04G260 04G260
Ltz Lz Ltz
04G084 05G036 05G110 SX 04G108 04G302 | 05G240
9A REWAR | AEHR HAERAE =R BE 53 we R Iamwz HERAR " it
o6 SAXS— 04G287 05G210 05G026 I 04G081 | 04G086 I 05G0a1 05G198 04G102 04G117
XAFS [aF.3 L] 3 Sarma/ k8 Bk . §::] . £
s 05G131 05G010 05G161 04G060 04G173
#RR R
05G190 04G101 05G217 05G036 04G092 04G299 | 05G209
Toa B A& 20 A sz | RE ma "
p— 05G081 | 04G378 | 05G306 | 05G298 | 05G305 | 05G0B3 05G171 04G066 | 04G077 I 05G303 05G084
iR ¢ 1::] AT i) &0 HiR W R T3 F: £ ]
05G092 04G313
11A P RERE x5 ™
05G168 05G211
118 0 | e waxe-me
11¢
|
11D me ne me
04G214 04G391
124 iE ! il
05G226 04G264 05G031 04G332 04G334 05G239 05G025 | 04G271
12¢c it RAEHRE BH REAR B it 12 it .m BA
Dat na 11/8 11/9 11/10 [ 1/11 11/12 ‘ 11/13 11/14 11/15 11/16 1/17 11/18 119 [ 11/20 1/21 11/22 11723 11/24 I 11/25 11/26 11/21
e MON TUE WED THU | FRI | SAT | SUN MON TUE WED THU FRI SAT | SUN MON TUE WED THU | FRI SAT SUN
Time 9 21 9 21 [o [2t ]9 [t |8 J21 9 Jov |9 J21 |9 [2n |9 21 9 21 s 21 ls 21 [8 [21_[9 21 |9 21 [8 21 |8 ot _Jo J21 19 [21 9 [21 |9 [21
Operation | MA/M B USER RUN M B USER_RUN M B USER_RUN
T 04G252 04G229 04G143 [ 04G250 05G151 04G237
hE ik k3 R X8 Ll id
P 04G107 04G106
NL.Saini(B1) X (8I)
05G242 04G028
13¢ e I EYY) !
04G248 05G160 ’ 05G162
Rl e Hoster AAANS et
o 04G049 05G085 05G085 04G255 05G165
i) EAU] A1) x5 R iJ
Y40 04G251 05807 05G022 04G055 04G225
RiH(C2) E3 ] =E30))) R )11(C2) A48(C2)
TEA 04G381 I 05G309 | 05G312 | 04GI78 | 05G301 | 04G176 05G172 I 04G307 W 05G310 04G123 05P009 IWG] 05G177 | 04G072
PAN::] PA::] el 1] ] #HE HE BH 7111 b 1=] L% L5
] =3 04G204 04G193 0352-001
H@1) F1EEB1) B#H(B2)
150 04G059 05G164 04G328
EH i® wa
6 05G035 0552-003 0552-003
A1) HBAL HBAD
168 05G001 04G210
0K RE
17A
J e 04G002 04G192 04G192
13 AR AR
188
T 05G016 I 04G045 05G011 04G236 05G016 05P007 L 04G249
BT AKX By Pl AT Bwa pid,. ]
, 1o B
' 198 o me |
04G016 04G016
| on B B
l 208
05G118 04G127 04G336 04G340
27A T T HRERRE mo
! 278 04G179 I 04G185 xu:[ 04G395 04G064 04G313 04G279 05G175 04G313
34 ki i3 M B3 g3 %3 N xR AR
28A
Dat 1/7 11/8 /e [ 10 [ on/n [ n/12 [ nas 11/14 11/15 A6 [ /7 [ n/ie [ 1i/19 [ 11720 11/21 11/22 /23 | /24 [ /25 [ 11726 | 11/21
i MON TUE WED | THU | FRI_| SAT | SUN MON TUE WED | THU | PRI [ SAT | SUN MON TUE WED | THU | FRI | SAT | SUN
Tme 15 [ 19 [ o [ o [ 8 ] B [ 1 B T s T s BT lori P =l e T 5 0 e[ lo 0 Is s
Operation ] ] USER_RUN M ] USER RUN MA/M ] USER RUN
04G312
NE1A1 P
EY
NE1A2 o
04G206 04G206
NE1B SXILE N I
04G191 05G113 046053
b vl Itk P w*
05G308 05G308 05G308
RESA RE RE =a
04G047 05G142 04G251
NERE b o Bl
N 05G234 05G230 05G230 O5®-08 | 058-04 05G207
hwea Atz BB ) 511 [Y:] B P
5G05: (056060 pasz-oo: 05G259 05G291 [ 0352-002 | 05G251 | 0352-002 046170] 0352-002 04G152 | 05G066 |0scoss[oscasa|

N R R e P S TEm ol R e e e e i Ol e

NW14A

Operation USER_RUN | USER_RUN | M/ MA(THU) I
SPF 04G019 04G015 ] N

LB 2
)
.
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%

= R

3B

3c

4A

4B

ac

5A

8A

88

8C

9A

9C

10A

108

10C

1A

1B

1c

11D

12A

05G22
]

12/19

121
USER R

04G25:

14A

148

14C

16A

04G184

158

16C

04G209
x

17A

18A

188

18C

19A

198

04G340

NW12A

NW14a

Operation

Dt 11/28 11/29 11730 | 12/1 12/2 | 12/3 | 12/4 12/5 12/6 127 | 12/8 | 12/9 | 12710 12/11 12/12 12/13 1214 | 12/15 | 12/16 | 12/17 | 12/18
ate MON TUE WED | THU FRI__ | SAT | SUN MON TUE WED | THU | FRI__| SAT | SUN MON TUE WED | THU | FRI | SAT | SUN
Time 9 21 |9 Ja1 [9 J2v |9 T2t 9 Jat ]9 J2v [ a1 [8 J21 |9 Jor 9 J21 9 21 [9 Jo1 ]9 21 3 T2t Jo J21 [8 J2t |9 [2n |3 J21 |3 J21 |5 Ja1 |8 Ja
Operation [ B (s8] USER_RUN_[Single Bunch] MA/M B8 USER_RUN [] ] USER RUN
1A 03s1-001 03s1-001 03s1-001
. 3 ] .3
= 04G057 04G232 05G130 l 04G244 04G050 04G050 05G096
I X FIR Ht ARE ARE 13
P 04G025 04G025 04G007
B BT Ui 3
05@—09
2 [ ]
= 05G108 05G101 L 05G115 0552-002
2y ¥ /%3 1]
3A 05G009 05G140 05G128 05G128 |mmn-usmsl
#EAK Ei BF 23 A
38
56 04G049 04G259 04G259 05G109
Bm(c2) EK(C2) AA(C2) PR(c3)
04G337 04G113 04G113 04G268 04G3s7 04G227
an Gisitad 5 w5 mE mE
6 05G132 05G132 05G018 05G018 04G058 056018
AE(B2) XE(B2) $#E(82) $#8(82) J\&(B2) $HH(82)
05G141 05G141 05G004 04G035 04G035 05®-11 04G041
4 kel @5 @5 s A am 4 B4
0352-002 |t psG25q 0352-002 | 0352-002 o3| 04G341 | 0352-002 I 05G260
L (2| KB @k weng| zm I wa| ez [T [Ew| s 2T |Ke T
A 05G072 | 0352-002 05G253 04G151 | 04G160 0352-002 04G368 | 04G373 | 05G255
A= Jax;.) Wang FH k3§ RIE 53 k£ . |
68
6C
P 04G314 04G320 04G320 04G305
pi[::] p.::] p.::] b 1}
. o«:'a;s
76 04G079 05G033 04G272 05G223 05G030 05PO11 05G204 04G088 04G281 05G042 04G0%9
&F .3::] PN § 3 .33 E-1::] Lg::] e 7AY-1 =H
o 05G205 05G205
Ik i)y
88
56 04G261 04G261
Lz Lz
05G175 05G042 04G3z27 05G025 | 05G240 05G110 04G273
A L | e o smag | xmaz | smon ; o 0z
96 05G032 | XAFS— I 05G125 05G134 05G141 05G141 05G135
)il | Aknanis il L. § @B @5 ik
10A
108 05G241 05G220 04G278 | 05G192 05G214 04G304 04G300 | 05G242
B R . 111} —® BX A s
e 05G191 05G028 | 05G186 | oo 05G034 I 04G297 04G093 | 04G091 | 05G180 05G218 | 04GI75
i-1::] . 1:] L Ei3 .3 #k i1 ] F ).} ok 3::] na 7
o 05G042 05G176 05G248
JAY=} U\ ] PYS:
04G017
118 Lk}
11C
110 04G004 J 04G291 04G199 I
.0} ¢ B
05G120
12A p-£2 2
— 04G219 05G241 05G242 05G207 I 04G302 058-10 04G269 05G174 04G334
ok kX3 U] ne Bk %] XM g ]
= 11/28 11729 11/30 12/1 12/2 12/3 12/4 12/5 12/6 12/7 12/8 12/9 12/10 12711 12/12 12/13 12/14_| 1215 | 12/16 12/17 12/18
i MON TUE WED THU FRI SAT SUN MON TUE WED THU FRI SAT | SUN MON TUE WED THU FRI SAT SUN
Time 9 [21 (9 Jot_[9 21 (9 2t s Tt |9 T2t s 21 |8 J21r_[8 Jo1 |9 21 39 21 s 21 |8 ot |9 2t (9 2t |9 Jar |9 ot s | P T2t s Tz2t_[9 Ja1
Operation ] B (s8] USER_RUN_[Single Bunch] MA/M ] USER RUN M ] USER RUN
VA 04G045 05G016 04G252
AV 3 B L2 3
a5 04G103 04G258
x| H(B2)
e 05G192 05G024 05G233
k. 1]1) ny wa
05G163 " 056094 05G023 05G241 04G037
i [y sems | »x KB P &R
— 05G165 05G165 J 05G085 05G085 l 04G389
b id b 14 Bl LA Tang
Tae 05G304 04G055 04G251 04G033
#/(C1) ##)11(C2) MiHC2) X#(C2)
188 05G314 l 04G386 I 04G275 05G173 05G206 05G185 04G070 04G380 04G384 04G385 | 05G302 | 05G315
Timchenko (A K) Zhou (K H) £8) b1l ] 23 (i} B8 b £3::] U\ .o
168 04G216-05G002 0352-001 0352-001
Hm-®ICB1) ®AB2) BA(B2)
o 04G234 04G234 04G218
=y 27 .23
168 0552-003 0552-003
KA E.1.1030)
04G210 04G209
168 XE x
174
= 05G089 05G089 04G190
Pl Pl s
05@-12
188 L Jiang- Jia-Wang- Chen
180 04G034 04G229 1 04G237 04G034 05G151
T3 W il 33 T X8
19A
108 x#llxﬂniilik ne ne
04G196 04G196
208 HEY ey
208
= 04G340 04G94 05G317 05G229 04G340
.[=] Y. Fik . [=]
27 04G064 l 04G313 04G067 aman 04G336 05G175 04G179 04G185 Tk uaml 04G179 | 04G3s5
BEx ES: 8 Li-E B 3§ ki {73 M| W N
28A
it 11728 11/29 11/30 121 | 12/2 | 12/3 | 12/4 12/5 12/6 12/17 | _12/8 | 12/9 | 12/10 | 12/11 12/12 12/13 12/14 12/15 12/16 12/17 12/18
e MON TUE WED THU | FRI | SAT | SUN MON TUE WED | THU | FRI SAT SUN MON TUE WED SUN
Tme [0 ] o T s 9 | O ) T 9 9 9 o 9 Is 9 9 T o T 9 9 9 9
Operation [] B USER_RUN [] 8 USER RUN M 8 USER RUN
NE1A1
NE1A2
NETE 04G206 l 04G008 04G008 l 04G008
U\ Al Al Al
04G100 05G017 05G094
NESA Y ! »k
04G174 05G121 04G181 05G304
plsls LT | FX ™. 1 &
05P001 05G013 05G138
e L i it
: 05G230 05G230 05G232
NW2A Align 5 Foria
oia137| 0352-002 osc292[ 4G 163]0sa270]056040] 03S2-002 oac1e3 osazmoicim| 056076 oaaa0 04G166]_0352-002 05G291 | 04G164 [ o [oscn
PAEA 73 "r—{n T ""‘l ik |20 | 58 |Song| m® s"""L.,m.,lm 5“"°I“"ﬂ““ amjm | [ s P N tm | % |mm|se
NW14A
Oporation [ I USER_RUN ] USER_RUN T
2005-15 2005-15
i ] %5 ! P | l

SPF

— 44 —
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| Dat 12/19 12/20 12/21 | 12/22 | 12/23 | 12/24 | 12/2%5 12/26 | 12/21 | 12/28 12/29 [ 12/30 | 1231 | i/t
S MON TUE WED | THU | PRI | SAT | SUN MON TUE WED THU [ FRI_| sAaT | suN
Tme 19 21 o 2ot o o1 [ [o1 s Toi_Js I P N P NN P N Y OO TN ) ot Jo Tor Jo Tov Js [
Operation |USER RUN ] USER_RUN STOP
A 0351-00
]
18 05P006 | 05PF-05 04G246
j ik ER 23 {11]
04G007
1€ g
2A
0552-002
2c ™
04G058-05G157 05G159
b I Y
3B
05G109
e FR(CI)
04G277 04G036
5 Y] l A#
05G018
8 #EE2)
04G041 05G147
= B AHE
06! I 04G135
SA P P =i ) wm | B8 | Eom
& 04G222 0352-002 | 05G066 | 05G254 | 0352-002 | 04G136
b ] BAR M Eom HE B8O
68
6C
04G320
7A Py
78
s 04G077 04G115 [05G0z8]o4coe]osczaa s 04G223
.3 | { )
05G205
8A e
8B
04G261
e Lz
04G273 04G295 05G217
9A *H xmﬂxl WE 27
05G135 05G126
9c * P
05G124 05G133
18| max %8
oy 05G242 04G281 04G117 [oscozs] 04G284 | 04G125 | 05G230
v} e ARE Wl 8 B2 Eidad
10¢ 05G298 [ 05G170 | 04G0SO | 05G199 | 04G093 | 05G306 | 05G084
®E Ra b 1) BR 58 T 28
YA 04G098 04G325
mE mE
04G301
18 8
11c
110
12A
e i #EAR
Dite 12/19 12/24 | 12/25 12/26 12/21 12/28 | 12/29 | 12/3%0 | 12731 | i/t
- MON SAT SUN MON TUE WED THU | FRI_| SAT | suN
Time |9 21 21 21 21 21 o Tor [o Tor Jo ot [o a1
Operation |USER RUN STOP
04G252 04G034
13A o%
04G258
18 2
05G242 04G028
#sc Yy a8
04G037 O5E-13
by &R LY
a8 04G389
Tang
0552001 05G294
e RECH e
[ 04G184 | 05G300 | 04G390 | 04G068 05G188 05G222
3. 3 pil=] 4 L {11} A3 nE
i 05G156
KEKB1)
18C 04G257 | 04G218
wo ®E
05G035
e HsA1
04G209
168 x
17A
18A
188
04G045 04G231
i es LT
19A
04G013
v | ] =
04G196
20A T
208
04G340 04G289 04G340
£ mo wk o
278 04G395 04G179 04G395 l 04G179
IR E.3 4 I .3
28A
ke 12/19 12/20 12721 12/22 12/23 12/24 12/25 12/26 12/28 12/29 12/3%0 12/31 /1
MON | TUE | WeD | THU FRI SAT SUN MON WED THU | FRI | SAT | SUN
Time T T 15 7 B 9 o T s T T 15
Operation STOP
NE1A1
NE1A2
NE1B
NE3A
NESA
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