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Review of the Photon Factory
- Some suggested key points for consideration by the Committee-

I. The 2.5 GeV ring and the 6.5 GeV storage rings

1. Compare the operation of the two Photon Factory rings
with the world standard level in view of operational
hours, failure rates, stability, reliability and other
aspects.

2. Evaluate the straight section upgrade of the 2.5 GeV
ring: Will the 2.5 GeV ring be a competitive machine
compared to other medium energy, medium size rings
during the coming 5~10 years?

3. Comments on our strategy to operate the 6.5 GeV ring
as a dedicated single bunch machine and the science it
can enable.

4.  Evaluate the further upgrade plans of the 2.5 GeV ring
and the 6.5 GeV ring.

II. The beamlines

1. Evaluate the current status of the beamlines in view of
the number and quality.

2. PF aims to make the best use of straight sections
created and lengthened by the recent upgrade of the 2.5
GeV ring and intend to allocate resources for upgrade
and construction of corresponding beamlines. Is the
right strategic direction to refurbish and construct
insertion device beamlines being followed? Is this
likely to lead to world-class capabilities for these new
beamlines?

3. The PF management feels that old and less competitive
beamlines should be decommissioned (and hence the
total number reduced). Staff could then be focused on
supporting a smaller number of high quality beam-
lines. PF has an imbalance between the number of
staff members and the number of beamlines and this is
one strategy to improve the situation. Is this a sound
strategy? Other suggestions by the Committee on
this point would be most valuable. This point is also
mentioned in the staffing considerations in VI below.

III. Users’ experimental programs, scientific activities

1. Are the numbers of users and experimental proposals,
quality of user support in good shape? How do they
compare with international standards?

2. Does the Photon Factory have satisfactory quality and
quantity of experimental results for a facility of its size
and scope?

3.  Comments on the mechanisms for evaluation of the
in-house scientific activities, their role in the scientific
community and their evaluation and promotion would
be most valuable.

IV. The role and function of the Photon Factory in the Japanese
synchrotron radiation community — Committee's comments



PF NEWS Vol. 24 No.1 MAY, 2006

of the following considerations would be valuable:

1. The future role and function of the Photon Factory in
developing, enabling, and supporting the VUV and
soft X-ray research activities in Japan.

2. The future role and function of the Photon Factory in
developing, enabling and supporting X-ray research
activities in Japan.

V. The long-term future directions for the PF

Evaluation of the plan for the ERL as the next generation
facility: We recognize that the Photon Factory has to continue
serving users for the coming decades and offer two different
types of experimental opportunities, namely (1) highly
advanced instruments and techniques for the most challenging,
cutting edge sciences which need ultimate performance of the
source and the beamlines and (2) user friendly and reliable
instruments and experimental environments for a broad range
of scientific disciplines and industrial applications. To meet
such requirements in the future, around 10 years from now,
our strategy is to operate an Energy Recovery Linac (ERL) as
the next generation synchrotron radiation source at the Photon
Factory.

VI. The role and function of in-house staff scientists

The number of staff members at PF is very limited; probably
one-third or less compared to most western synchrotron radiation
facilities. To maintain the high level of user support and also
conduct higher level in-house scientific activities, we think that
we need to reform the organization of the experimental facility
division. We also have to seriously consider decommissioning
old and less competitive beamlines and reducing the number of
beamlines. We would appreciate comments and advice on these
points from the Committee.
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Welcome and charge to the committee (A. Koma)
Introduction of the committee members
Executive session (Committee)
The Photon Factory - An overview - ( T. Matsushita)
Status of the 2.5 and 6.5 GeV storage rings and plans for their
up-grade (T. Kasuga)
Current status of the beamlines and near future plans
(M. Nomura)
X-ray diffraction/scattering studies at the Photon Factory
(H. Sawa)
Structural Biology at the Photon Factory (S. Wakatsuki)
X-ray spectroscopic studies at the Photon Factory (Y. Inada)
Photon Factory activities in the VUV-SX (A. Fujimori)
Imaging science at the Photon Factory (K. Hyodo)
Executive session (Committee)

March 14 (Tue)

Orbital ordering studied by resonant X-ray scattering
(Y. Murakami)

Combinatorial in situ growth-and-analysis with soft X-rays for
oxide electronics (M. Oshima)

High-pressure and high-temperature experiments at the Photon
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Factory (T. Yagi)
Facility tour (Beamlines of the 2.5 and 6.5 GeV rings)
The next generation light source at the Photon Factory
(H. Kawata)
R&D program for the ERL at KEK (T. Kasuga)
Super conducting RF cavity for the ERL project at KEK
(T. Furuya)
R&D program for the electron gun by the JAEA-KEK
collaboration (R. Hajima)
Executive session (Committee)

March 15 (Wed)
Executive session (Committee)
Closing Remarks by the Chairman (K. Hodgson)

FHiEEE2E0 2 HEHDT % 4 KX T PF IS5 O
FEREZNICHT Z2HREDMTDON, TORIGFHIRZES
L COFMIIREZ & O £ LDBIEENTDON, 3HEHDE
ICZ B E O Prof. Hodgson 0 5 DFEREM 1O NIz, FHFED
BUCHEINIZATA RZIORICBXSDT, gL
BHBRHOZRESMETNROBRICGES LT, TTTE
fHICHE 2R T LT %,

(1) 2005 4F 3 A~ 9 AIC %M L7z EfEREmIc X O, PF
25GeV UV TE, £ L OWIFEE TN 3 QA
IXNF—Y T EUNRTEFEPNZFFDOT LN TES,
S, E—LTA Y OREZRMINCATS T ENEETH 5.
(2) PEl VUV ~ X E TOHP T, BNIIIIERRE%E
EARHLUTED, FBEINTIERRIE, BEENICHATE
RARELEZAZEDERFEDLN)ICH ST, — )7, E—
LA kichd e, TORRIWEEDENREENED
T, 5% —LIA4 2 TLDLY 2a—2175 T %D 5,
(3) ARy TOEIHANT, E—LT7A4VDHNLTE
% (Bff, PEEAR BB T 69 AT — 3 V), BKDKS
W1 E—=LTA VB0 2~4DAR Yy TEEID U TEHT
EERAIBLTAZ Yy I ZIBET A LIINHTHEH T L2
B 5755, TGS NI TS xR UHDNEY]
TLE 2= EET) IO AR T —LTA OB
59T mEABNETH5D, BHIEDAZ Y TOENHE X
5L, WMlERC—LTA4DBIZ30~40 THA 5,




PF NEWS Vol. 24 No.1 MAY, 2006

BL-28 Diiil] %z & <HHEAZEH

(4) PF L LCHAMICHRE—F%78H7%Z 5 ~ 10 2R,
HANEYR— b A NI AOWIEESIZEFLT % C
DD, BN A XEMAZ RO A >N ADWTE
TN—T7ZBRT % &V I EZEYRE DT, Gl
T —T ORI, FOXOHEAZERL TV,
(5) PFl&, HAROMGERZDHERICKE HElZ LT
T T W%, HEKRFMN VUV/SX mll YRR 2 Wi L
TAARENDOIRA ZEE L, ZOnH %2 PFELTXAS
BRI NETH S, FRHIC, ThETEIERR XS
WO Z T SICRBIEZRNETH S,

(6) PF25GeV U VT DIRICK D, 25GeV VU > J1E
S5 10 ELLEBR RO MREEN E ENTD, T BIC
FERICHF T PF & UTOXRMYEIRD R&D ICHL D 1 n %
NETH %, 2015 FFEHZ ST &, Energy Recovery Linac
(ERL) 1ZXHRA ML — VU 7%, XFEL &Ailiseiyis| sz
Ri=U7EH5 VUV, BXHE, XFROEEICBWTHAD
P E L —— I, WER R R & D s CHelimi 7532
BT O WAt cE 2 THA 5, BIfED ERL FHHEIE,
HABEOERIZ ET/0 72 R&D O N ETH T Lic kD,
X FREEK D ERL YERZEBNEL SN TEDZTH A 5.
¥z, KAHEZEIGEHEE U TORHEZ Rz Liztkic vov
DY E LTHMAL, XHERERL &Hlised 2% ENALEN
3% T EITHISIICE, REMICE BN TV S, HART
JIKERS, KEK N#ZRiZehisg & O /ihd TicitbnT
W3 kid, HERSIIC & BN RO,

(7) BHEDO M LW PHEIROH T, EHREREERZ O
25GeV YU VT TOHIANRE — LT A > DR, ERL
FAROER IR EDTHEZHEMRT 2T EWKREHET,
PE-AR TOWMFEMENEN TS T LIFFRHTZH, 20D
HIEREE LTGRO RELGTEMEDNTED, PF-AR
DIEEFICDVT L E 2 —Z1TWHITE PF-AR DEFED £1C
ERINTVETHRO—BZ 2.5 GeV V V JH AL —
LT A > O, ERL HAFHEDBIFEICHR D ML) % Al fE’
LRI RETH B,

(8) Yt X U PRI, HARMSICERGZEDI—Y
—d3I2=FT0—WH LT, ¥ (Photon Science)
MW KEK F ¥ 2N A TOSHZDFET 5 H5EEEO—D LA

#HoRK

EDFSNZTDDE)ZITHIRNETH 5,

(9) AEERIZ, 51 PFOERD DRkIICIEE T 5
EHW LNV OEBFERZES (high level scientific advisory
committee) ZHfD T LM 5, £iz, PFORH - P
s XORBEIHOFRE, AL OMKRICBILTPFELT
DEFNENOPER EICHLTE, ARESE L THH%D
HIEZRDENNEEATITO HEDNH S,

5%, TMIEZEEZO FEXGHEHF 22T 71%, HLW PR
BT Z LI L GHEREEROBEZ8E I La—Y—
d32=74—LdH LT, 5%DPFOMEXUTZC
TOHFF TR OHEEDN R ENEL S L LT3,

SEIONEFHICER LT, BILLOHZ 2 HFOEWVE;
MICE > TRMGZRBEZICSIL, ZO%EHMIMmEHED &
DE EDITHD T2V TV % Hodgson HIZ %13 U
bl R R Y = Eor N = () ety b . (VA Fall OF= S B )
TR - ARSI A, BRI Bl SRR -
BUSIEIRAE, WEURE « JUREZEICIEFMiR A 21
BT PF COMERRICONWTD T LY F—2 g V%
o T EE Lit, HAE T IINIZHREEEONE R
—5e:, KEK MIaR e st O B E w421 id, ERL
DEAFEITDWT, PF & DHRFWEE DRI Z ZNFNDIL
SIS UTHEE Lic, iz, HETKY - IWHEE S
FICIE PFBREEE L LTa—Y—HEN 5DV TE
BRICHLTIRAY M ELTWEEEE LI, ThbDik
EHICBILR U BT X9, SO 7z DEARME(RIC
H1=0 %L DA—Y—D N LIt ETEVEC Lt Bl
L EFEST, £, PEAR Y INCT Ol DU I5 X
UHEDTHICZ < DR & F5 128NN T &, RIS
flt —BhEdZ, HBEBHBFICIE R Iz> THER > T
HWZ ezill, BogEzELtnE BnEd,

ERL GHEHEERRS

ERL tEI#EE=R A ¥ (KEK - PF)
1) ERLETEHEZDEM

Tx 2T 77 M) —DORABGDENE LT, 5 GeV
72 ZADERL & 0.2~0.3 GeV 7 7 A D ERL DA HHH
BRDTRWERTH R ENEDTH v - T7 7Y
— DR T LRIz Wzl2 2 £ L RS, Z
LT, KEKE3##EL LT, coyavsy r2H#EdT 3
fesh, V=7 a5 A X —gtmiffEE= & [{5)IC ERL &
HEEZRET A EBRELE LI, —7, ZDERLAl
WZSRET 2 /DI id 2  OFShifIRZAEE L, ZOH
WO AIREM: Z M FE T % 7281 200 MeV 7 5 A ERL FAlE
BOIERL, 25 TCICT A MEIEZITS T EHAREARRRE
20 %9, ARERLaHlHEERE, MmO HNE LT ERL 3
FFMSOBAFEINTE, 75 D N RIS 1A T OFARA
¥, RO T T v a7 TOVEEOHEER I TV E T,



PF NEWS Vol. 24 No.1 MAY, 2006

| Structure of the ERL Project Office

The members of the ERL project office
consist of the staff at KEK, JAEA and other

facilities

The office organizes the ERL project team,

which consists of several working groups to
design and develop the components of ERL

and to brush up the scientific case of ERL
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Figure 1 Photo of the magnetic bottle electron analyzer placed at BL-
1C of the Photon Factory. The horizontal long pipe is a 2.5-m

flight tube.
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Figure 2 Schematic view of the magnetic bottle electron energy analyzer.
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Figure 3 (a) Energy correlation map of two photoelectrons from
valence double ionization of Kr at iv =68 eV. (b) Electron
energy distribution for the formation of Kr**(’P,), extracted
from (a) along the corresponding diagonal line.
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Figure 4 (a) Photoelectron spectrum of Xe measured at 1v=230 eV. (b)
Energy correlation map of two Auger electrons emitted on the
decay of Xe 4p". The integrations of the coincidence yields
along the vertical axis, shown in the upper panel, exhibits the
Xe™ states formed intermediately after the first Auger decay.
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STWVWBDHh oz, ThbE, H—EHET 2 DOD4—
VIBTEEIHH LT, WERD Xe OEWEIEIR
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Figure 5 Scheme for the decay of Xe 4p™”. Cascade emission of two
Auger electrons (shown in red) is the main decay process
for the formations of Xe'*, while the double Auger forming
highly-excited Xe** and the subsequent decay of the Xe'*
result Xe** formation (blue).
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Figure 6 Sum of the kinetic energies of three Auger electrons emitted
from Xe 4p'1, which exhibits peaks for Xe** states.

T, Xe" NI 200 FEETH S (Fig. 5 HOEHLRHAD,
Fig. 6 121, I N3 DDA —Y 2 ETOfZ Ty
b U7zo TORNZ, 4p' IRRELFKAEK LTz Xe™ IREED T X
JWFE—FICHYE T %, W>T, TOART ML EDE—S
84 D Xe* IRREICHIET B

ZERNGD SEFSNZH OB, BNEN
ZHHERRRICE D B A 4 VKD EERTH B, D
Xedp' DFFETE, Xe™, Xe¥, Xe" DWW TEZLDH L
WETIRREE R T T ENTER, T BICK D ERFEND
&, A=Y s FEOREE L ZOMRTH Y, TIN5 DR
ZIEINT 2 AN Z AL, A4 2 IREOE TEE R R
PR LTINS,
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5. HHYIC

AT, WEOR MVRE e &2 vz 2 E[AR
FHINCDWT, WA ARTFOMET A A b & Nzl
IRED HELEREA DA 22Tz, £ BAA, AFED
BRI ZNRZIICEEST, HT - D 7DELEAL
LRSI RS, TNEDWMED AN =X LICDNTD
Wi, R - 0 FOAF KRB E Z DLERICDNTD
Higa 7 —2 UCEETH S, Z0—F, A O
&, ZEAAMLOFHHIC K DR AN TV S, KR,
post-collision interaction & U THIS N5, EHEIKAEICH %
HHEOBT LA OO LRI S EAERH O BRI,
KRDOREZHHOLETH 2, AETREANGZD ST, FH
REEHM T1§ 72 AXZ MU 5, post-collision interaction D
HBMEICDONTIEE, BUTHMGERZIT5D TEMNTE
T3 4, EHIC, @HOET - 7 7RI TERL, 7
NTHLHETDW T FOZEA F LBV TO
Wz g9 X<, TOREBICH AT T A2 —{5ZH P
AL T Z2FM LTV, 5% ULIES I, BAVTF
HHERIRE 2 DS, S O NEIF A SREEE 2 W TR C
Licxms RS,
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Double-sided ubiquitin binding of Hrs-UIM in protein sorting

Satoshi Hirano', Masato Kawasaki', Hideaki Ura', Ryuichi Kato', Harald Stenmark* & Soichi Wakatsuki'

!Structural Biology Research Center, Photon Factory, Institute of Materials Structure Science, High Energy Accelerator Research
Organization, *Department of Biochemistry, Faculty Division of the Norwegian Radium Hospital, the University of Oslo

1. EFRICBITB R4 GIESEELTOIESFFY

I FF 2 (ubiquitin) & 76 5RIE K D KB/ N T IREH
BT, fHihRd &b, BN SWILEICWES, &
S5 5EMEMOD 5P EREMICBEL TWVE, 1
CEFNFEHBG O AIVREF T IVAR (COOH) Y, FErE
FEDOY Y RIS AVRTF REET % T & THENE
HE R BT 5, FfC, T8FF UM%
BORLT, ACFF IR BYSTR) aeFF v
FHEWRT % KV ¥ FF 1k, polyubiquitination), L
CFF D48 FHORETHZD Y VRN LAY L
FF AR T T TV = LAMD R0 E LTS
N, TOXIER)ALFFUBMMMLIZEALR, Yo
TT7V=LICESNRE NG, TSN e FF
AL IR e LTflibh, 728263 BHDY Y
Y UTeRY 28 FF 2 1kid DNA BE 7F)UGsE
KD TR T EMHIENTWVS, Xicksl, KU
EFXF U TidEL, 28FF 1 o07ofMm (£/ae
FF 21t , monoubiquitination), & % WM I 5 - D HEEL
DEMOE/ 2CFF b (YVF - E/2EFF UL,
multi-monoubiquitination) I Ko b — 2 ZEFE DM
FEEEICBE D % T EHIBNTE (1],

2. IVFYA =Y RBRICBIIZE/IEFFULE
BEDER

TV RYA b=y HRICBNT, REDZERE—
FERIEIICE DA E Nz EITIRRICHUR EN Y
ATIWENDD, MERTFZARISHENICHDATNS
EVVY—LCESNIREND, TOB\RETIE, KER
TRAKZ(RVF HE/ACFFUELTED, Th
BRI O, & 72> TV 3 (Fig. D2, £/ A FF 1L
HH & Z, Hrs (Hepatocyte growth factor-regulated tyrosine
kinase substrate) 7% &M 5 7% R AR X > THDIA
FMN7z1%, ESCRTI, ESCRTII, ESCRT III &\ > 72 H
BEEIAROIERIC K D MVB (multivesicular body) 123% 511,
BRIITIZY VY —LIT%E 5N % (Fig. 1),

C DiERIEME TR BEAREZ R LTV AHEAED
— DM Hrs TH %, Hrs {Z UIM (Ubiquitin interacting motif)
EIHEN S 20 FIEE EDFHIEZ L B, TOMHEMALIEF

. ] =
@ =T
-g T
Growth fact
e racemor:c“
[ epsts
Nutrient e
. STAM receptors
Tclaﬂ\rin [1] \
Ubiquitin O
ESCRT
Complexes L
Multivesicular body Lysosome

Figure 1

Degradative protein sorting on early endosome. Monoubiquitinated
growth-factor receptors are internalized and sent to early endosome
by endocytosis. A sorting complex, which consists of Hrs, STAM and
Eps15, recognizes the ubiquitin and sorts the ubiquitinated receptors.
The sorted receptors are sent to lysosome through multivesicular body,
and then degraded.

FUEHAEERT 2 EMNE/ AV FF MLEAEDOIER
REANCHETH BT ENHEN TS [3], Hrs-UM &
A FF L O EAERIE— 035 FE D 4] D B s
ICdHizb, TOMHBEERBHEZHSM T2 e/ 28
FF AMCEAE OB EEDOFRO - DICEETH . &
TV F— DR - MG Eget > 2 — D
HHBERO I N—T1, IV 2 —F 27 LRk D
Harald Stenmark Z3% D 7 )L — 7" & OEFEINIZE T, Hrs-UIM
LA FF U OEEIROMESMERATIC KT LTz 4] A
FEClE, 5IHSCHR [4] TIBRS NG T LD - T-F 5
MELNZ X TORMEEZMHNL, Hs- UM &1 FF
YDA — I IEHEERERIC DOV TIHRMNT %,

3. Hrs-UIM/ 2EFF U EREDERIE

EaRLYy T EeELT HKOIY FF
(Sigma-Aldrich #f:, # & 90 % 2L F) & Hrs-UIM @ & i
RXTF R (Hrs O7 2/ BBES) T 257-277 I I Y -
LQEEEELQLALALSQSEAEEK, #HL UY¥—F+t > x—4t,
FEE 95%LL L) 2R B Z1TA S TR LICH W,
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Figure 2

Crystals of the complex of Hrs-UIM-Ubiquitin. Left panel: the first
crystals were found in the plate which had been left for 5 months after
mixing. Center panel: the crystal from which we could collect the first
data set. Right panel: the crystal used for the final structural analysis. A
black bar in the left panel indicates 0.1 mm.

Hrs-UIM & LY FF 2 OEAIROE R LOMERIE, NoF
VU Ray TRKILE Tl o Tee BEEEIA (Hrs-UIM
70 mM, LEFF 2 23 mM) ETiROFESIEF Y Ok
BHRIZRG L Ry T2 R LI, st L—r %
20°C T LB 2 Hhil) 7o FERD BN 5 DICIEIFRHD
PhY, BEDD 5 7 H#EIZ, Fig 2 (eft panel) D X 9 7%
EOREORREERA U, CTORMEETICHERLEMED
#7217 72 & T A Fig. 2 (center panel) D X 9 75kt
B2 LEHTE, MRMEMRNTZIT5 T A AEEICE >

et

Figure 3

BILDWMED 5

Tzo TORSFEALDOTLEEE (58% PEG600, 0.145M CHES
pHO.5) &, MEIFIC AWV ILEHIEE (40% PEG 600,
0.1 M CHES pH 9.5) XD & 45% &<, EHRBOEEIC
KORHRE RFoy TOEBENEATZT LW, HRzEs
-7z Bbn g, HICEH G ZER, RN
64% PEG 400, 0.145 M CHES pH 9.5 DikBHIS&C Fig.2
(right panel) DX 5 7%, BIHTFERIC T2 7EKE X O
BETENTEDZLSITEST,

4. EfT—Z2INE LIBERE

X FRIET 7 — Z OUER I & T 7B (KEK) SR
WiZehiiak (PF) @ BL-6A, AR-NWI12A %W\ TIT7%% 5 7z,
WIS NIz Hrs-UIM & LY FF 0 DA M Fig. 2
(center panel) DX S ICIEFITTHWIzDEHLDT L, BDK
WE T =2 %2195 L IZREETH -7 LA L, K
btz 5T L, mARIYIC Fig. 2 (right panel) D X 5 7t
RIBEWERMEONE X H1ICED, TNSOERND
BWETT—2MFENZ KM E R U TSR, R
PF AR-NWI12A T/ f#HE 1.7A, R-merge 5.1%, completeness
99.9%, mosaicity 0.478° L ED X WEHfT—ZE{GF2 T &

(b)

(d)

Structure of the Hrs-UIM-ubiquitin complex. (a,b) Overall structure of the complex between Hrs-UIM and two ubiquitin molecules. Green, ubiquitin
molecule A; sky blue, molecule B; pink, UIM. Shown are side view (a) and top view (b). (c,d) Sites of interactions between Hrs-UIM and ubiquitin
molecules A (c) and B (d). Residues involved in binding of ubiquitin molecules to Hrs-UIM are indicated. Coloring is as in (a) and (b). Red and blue
indicate oxygen and nitrogen atoms, respectively.
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MRz,

A FF VOBEMAKDOIEEMIEIE, TTICHLMNMIEN
TED, 2VFF > (76 5L 1F Hrs-UIM (21 58 &
ETHRECDT, MHOIREFZLIEFT > (PDB entry
1UBQ) ZH—FET )& L HE#ik iy, JERFR
HARIC 2 37D FF U172 R Uz, 7 FEi i
ZRH USRS 20, BT REE R LIz T A,
AL FF VYT B EFEE AN Hrs-UIM ICHY 9

BIHEEND S & 2R LTzs % T T Hrs-UM 7 1
DY ER, TR T TS S LEHWTIERL, %
DHFHOET IVOIEIE, KEMEELZITS T & TR
RETIVEGH I, FEEIL ORI R-work fild 19.7% ,
R-free 3 22.7% TH > 7z,

5. Hrs-UIM &1 E+F U DESHIES

SR OIEFRHAIICIE, 207D FF e 15T
D Hrs-UIM W EFENT Wz, 8 FF 2 L Hrs-UIM D
EkO A% Fig. 3a, b I3 9, Hrs-UM X 1 D a
NV I AEGER L5 THD, UM ZHAATs X HIC 2
DDIALCFF UG LTV, 20D FF V71,
UM D a NV w7 X% " FHUD S8 /080 " & U BRI
5NTWVW5, §7%bb, Fig 3a, bHOfkGOOILEFF 0y
F (ACFF U A) FUIMONY w7 Z%&ThE LT 208°
mf S, 28 A PTBEIE RS L T/KkEDIALFF
DTICEREDEZ T ENTES, TNETICE Hrs LY
D UM DH¥DOMNT, AEFFV (BHNEICFF UFE
R XA > UbL) & DESEREENHRE TN TE AV [5,6],
ZNSDOREF 11 DA THD, FEDXS7E1 DD
UM I L 2 DD FF DS LTV A HId s &
nNTcWizh -,

Hrs-UIM & LY FF 2D DDA % Fig. 3¢, d IC/R
To ALFFUA, ACFFUBEEBICHMFHDOA VO
A2 144) 70 FEHDNY > (V70), 8 HHDTA > > (L8)
el U7z "44 surface" & PEIXN % BR7KPEREID % WV T
Hrs-UM LB LTEHED, ThETMEIN TV S UM
W22 CFF U OMEHmERCTH- 7 (561, 7,
EAHDOREL TSR OVTE, ThETREIN
TV FF U OEDLIFIERLCTHo Tz, AL FF
VA BEEIC, LAY FF D 144 surface IE, Hrs-UIM D
TV (ABFF A LIF A266, ALFFUB L
& A268) RU 1> AL (1265, 1267, 1.269) 75 LT
RENBBUKUERIK A EH L TWe, £elifo1e
FFUOTFEHADT Y IO (G47) D NH It
&, Hrs-UM OtV VA (A8FF 2 A LIk s270, 2
EFF B &ids272) OfIfHEKFEHEEGLTED, 2L
FFUDONRLBFEHOT IVFZ U (R42) OfIFHIZ UM
DTNVE I VR (ACFF 2 A LIZE2S9, ABFF
¥ B ki3 E261) OMIEHEFHEMEIEH L TWe, Tk,
Hrs-UIM DOFFED 5 B 1265, L267, 1269, Q271, E273 5 D
BILIW T DL FF 0T EMHEFEHR LT,

6. ZRMGERAVIEERER

S CTHEE E Nz Hrs-UIM O D DFE S
BBIHIC, XTI REVHIBEFM LIz A2
— (Biacore 2000, Biacore £l) Z MWz EEERZ1T-> T2,
Hrs-UIM D A266 & A268 l&, ZNFN, IEFF AL
IFFUBOMAEREICEEN TS (Fig. 3¢,d),
INDHDT T = VERIEDEDDZERI NN T & AV
ETICE DS B - T=2DT, TNTNDT T = %%
Fwe X0 RKRERFOKMEORIICEIT 2 & T, TNTh
@%A%ﬁG%ﬁ%ﬁ#%bhé;kﬁ@ TNiz, #C
T, TNFNOT7 =27V Z I NCE LT 2Rk e
(A266Q & A268Q), Wi/TDT T =77V I VICEH
U728 Bk (A266Q A268Q) ZZERK L Tz. #& & SEBRDAS
B Fig. 4 1377, HAERD Hrs-UIM QL FF I L
TI BfREEER (K 3BBXZ 190 uM &, TNE THE
TN TV 5 Hrs-UIM O E % (230-300 uM) & (FIF[H
CTHo7 37, HERMEHRZ LMD Sk
VBRI CER L A BRI T T AR AR
o<, @@%%T@%Qu%aéh&#oto;h
WKW LUT, 22007522055 1D%F7)VE I VICER
U728 80, TR K 0 & REEERIEDRREZVE DD
(~ 500 uM) BEGHEADMHERTE I, £, ThHAR
RO RU,,, (Y —F v 7 EO Hs-UM ICFEEL S %
CFF U ORKOM) EEHEROIZIZERRETH > I
A266Q *® A268Q DZEFAAD RU,,, DL DN TH B
LWVWS T EIX, INSEEIRIIEAER L L T 0%
DIACFF U UIEET B eIV EZRT, C
NEFEERBOMEEE, Hrs-UM D2 DD FF UiES
2RO &V FERRBE DR R ZiR XL TS

HAL 72 fie 7>

200 [ T T T T
Hrs-UIM: K,= 190 £14 uM, RU,,,= 182 * 3
_. 150
>
o
$ 100
[ =
o
[eN
1]
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Figure 4

Surface plasmon resonance biosensor assay of the Hrs-UIM/
ubiquitin interaction. For each experiment, GST-fused Hrs-UIM was
immobilized on an anti-GST antibody-coated surface, over which
ubiquitin was injected as analyte at the indicated concentrations. Circles
and curves in red, sky blue, green and black indicate wild type Hrs-UIM,
A266Q, A268Q and A266Q A268Q mutants, respectively. Estimated
binding affinities and saturated values of the response change are given.
N.D.: Not detected.
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7.2200AEFFUEE
& LEg5
ZDEXIFE2DDIAEFF UHEGHNIZFFDIzIcid,
Hrs-UIM ORHENR T X/ BERCHI DN BB 2 7= LT
WBDTRERNDEFE Z Tz, Hrs-UM ORI &L FF
L OFEEIC B B 5 Fig. 5 1TRT, TODOXD EEDRR
WTRUZESIE 1 DHDILY FF 3B b 5T
Ho, FROKOTRUEHDD 2 DOHDILE FF il
IO ZTHETH % A5 AICEERRIE M & TR LI,
IKEBDBLSNE, FEOESIN S 2 FIRD 7 A DMEICH B,
7 2/ BB O E I AN THELO L RO Z
Rz e, 25 2 DORFIMNZIFEFRCTH S &hbh
%o anNY w7 A LITBENT, HEE2 D09 NIE, 20000
A5 e 3.0 A DFATREENCHNS T 5, T DffldFeicihNTz
ICFFUAEBAUMANY w &7 RSN LT 208° D]
fre 2.8 A DVITREI CRIRMITISNE T L L RAHINT
%, DED, Hrs-UM ORI L Tl, 2583 Nz (i@
BRT2DODMBEF—THHBDIC, NV v T REHA
T2 OEEMMNTE, THICEKD His-UIM A 2 DD L
CEF U1 EEET ST EEAREIC LTV, Hrs-UIM
DX IO RLUESIE, §XTDOUMICDOWNTHETIE
EF5DUII TRV, TNETRBEINTEEHED UM
DEF—T1F e-e-x-x-¢-x-X-A-¢-x-e/§-S-z-x-¢ (¢ ELFEfmj 72 §f
DAL | ¢ BUKIEIREL, 7z DI @WK D B0 i3
PERE, x [LEOKE) THD (5], Fig. 5 DiRMITHY
T EHEF—TIFRDOMN[58], KEIHKT 2 2DHDE
F—T mFT IR, DX D IREE D UM Z Kk 575
UIM &PESE S UL Hrs-UIM D X 9 &5 7% & D UIM &
MGG UM & W R %, MEEMRAT ORE R 7% £ 27T,
BRI UMOFH LAWY T F TR e L THliEtsa  uiM
(double-sided UIM) ZfEEL, ZOEF—7 !
O-A-¢-A-z-S-z-S/A-e ZIRR LTz,

Btz E£HHT Hrs-UIM DY

e-X-e-X-{-x-

58 Hrs-UIM |$ 2 DD EF F U/ESEEFO>DOH
AHFZE TR L 72 Hrs-UIM O 2 DD LY FF V&
MAS, REICE/ A FF VEEAE ORI
WNETH B T LI in vivo DEENTHEI O SNTZ (4], LD
U, Hrs-UM D 2 DD I FF SN ERANT E
DEITHEDLNTVBEDONICDONTIE, EFRHELHICE

E EL_LAL LSQE
Hrs-UIM:LQEEEELQLALALSQSEAZEK
E QL _LAL_QSE_F

Figure 5

Repeating sequence of Hrs-UIM. Middle line shows the sequence of
Hrs-UIM; fop and bottom lines show motifs binding ubiquitin molecule
A (green) and molecule B (sky blue). Shaded letters indicate important
residues for each binding site in particular. Italic letters indicate residues
not observed in the electron density map. The two motifs are shifted by
two residues relative to each other.

VHS domam
l- FYVE domain’

“‘7‘& protein , Protein

Wi

Membrane of Early endosome

Figure 6

A possible model of the interaction between ubiquitinated cargo proteins
and Hrs. Ubiquitinated proteins are normally monoubiquitinated at more
than two sites (multi-monoubiquitinated). The two ubiquitin molecules
linked to the same cargo bind to Hrs-UIM at the same time, resulting in
a stronger affinity of Hrs to multi-monoubiquitinated cargo. (*) Crystal
structure of VHS-FYVE [9]

NTWARWY, 72720, UM &Y FF O AEHZ
DAL FF UEE R AL > LRI REEE T uM &
JEBITHI N8, 1:1 OFEE 2T Tld Hrs 1 X 25385H%)

BRTEIICE NN TATHAS TEMERHEINTNS
[2]o ¥ 7z Hrs-UIM DBk 3 2 MREAE I IVF -/
IEFFNMEINTEZLLOALFF U R2FDT EMNS (2],
Hrs-UIM DMAIFFIC 2 DDA FF >V LHBEFEHT S T ki
X0 (Fig. 6), ®&S & OMAERZR L CENZI TN
RITLLTWVBEDTIFEEZ BN,

SRS E T E R8T 5 Tz, #EHES EAY
ERRINOGEAE LA T 2080 H 5 LRI, X
DFERFEFEICIE B Tz b3k %ﬁ%%ﬁé&ﬂ#%k%%bﬁ
US55, Hrs R EDLY FF MLEAEENENA
BlE, BHOWEESENZEREF DO THROWEESZERL,
ZAHTIE U THWEE L WSS Z N2 TV B D TR
BONEEZ TS, B, ACFFUBEEAY (2L
FF UG RRAALY) DEROICFF Va2 fiD
EWVHIREDHERE, HHEZEDTVS [10,11,12], Th
BHEOD I FF VRN O LEYIAIIEIRIC DWW TS
DI DERIPIAREE NS,

B

K E Y R—1F9 5%, invivo DFEEIT / IV —5Y
Y LR BERTSEHT 0D Camilla Raiborg 11778 > T\ /272
Wz TSN UER T, KA DO—5BIE &
2873000 7B Y = 7 b OWIFEBIAKIC K Dtk BNz,

5| AR
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T 17 FEESHRS SRS

HERIR

Dat 1/16 | /17 ] 1/18 ] 1/19 | 1/20 | 1/21 | 1/22 1/23 1/24 1/25 | 1/26 | 1/27 | 1/28 | 1/29
e MON |  TUE WED |  THU | FRIL | _SAT | _SUN MON TUE WED | THU | FRI___| _SAT SUN
Time 9 21 Jo 21 o 21 |9 [21 1o [21 s [21° |9 [21 9 [2 9 [21 9 [21 o 21 o [2 l9 [21 |9 21
Operation /M USER_RUN B USER _RUN
1A 03S1-001
s 04G050 ; 04G232
ARE _ MpE
1c E—LSAURE
2A
2C ossza)oz
A 05G014 Iu«szss-usm 57-05G158
E 5Nz ] VAN ]
3B
04G379
36 BD(C2)
A ogﬁz l 058®-15 | 05G035
05G018
aB $#H(B2)
ac 04(3;120
= F 056287 04G346]_0352-002 | 05G056 05G291 0352-002
GA Setip 0352-002 | 04G222 04G161 05G047 05G062
6B
6C
A 04G318
78 omgs
¢ o;c;isa 04G204
=1 E—Aa»r-g?‘il_lm
8B
sc ng ey
SX 04G119 04G108 | 05G247 04G302
oA = —a | xmwx | S#EBE FHFEEEE
S oagg 05G141
10A 05G161 04G173
10C WG omm[ 05G296 05G218 04G114 04G074 04G175
] HF R JIT=] I
11A 05G098
118 °4£E3°‘ | o5@-14
B 05G004
11D L
L P
12¢ e 05G208 04G264
Dato /16 | 1717 | 118 | 1719 | 1720 1721 | 1722 1/23 1/24 1/25 1/26 | 1727 1/28 1729
o MON |  TUE | WED THU FRI | SAT | SUN MON TUE | WED THU | FRI | SAT SUN
Time 9 21 9 [21 o 21 9 21 g J21 " J9 [21 9 21 21 9 21 9 21 9 121 9 21 21
[e) /M USER _RUN B USER_RUN
05G143 04G229
13A
04G104
138 XipE1)
13c usut.lsgss
144 keRuE | s
148 e 04G255
14C 0552-001
15A WG I 04G|I23 05P009 oaJt::mz 056177
0352-001
158 B2
15C e E—;gzzsla
16A Lk
168 04G203 04G209
Harries
17A
05G103
18A FH
18B
18C 05G016 l 05G151 04G237
AT P.X 3
19A
19B Fol-3
20A WE | ogz}z;o
208
27A 05G118 04G289 I
278 TE | 04G179 | o’lt‘sgs
28A ABFIAEBOEM
Dete 1/16 1717 /18 [ 1719 | 1720 | 1/21 | __1/22 1723 | 1/24 1/25 [ 1726 | 1727 | 1/28 | _1/29
MON TUE WED | THU | FRI | SAT | SUN MON TUE WED | "THU | FRI | SAT | SUN
Time IE) [ 9 [ 9 9 9 9 9 IE) | 9 9 9
i STOP T/M USER_RUN B USER RUN
NE1A1
NE1A2
NE1B SXIZLEIF gzt
NE3A 05G100 04G049
NESA 05G308 05G174
04G047 04G055 04G046
NE5SC ;;134 aﬁL] it
05G2 05G230
NW2A i3 I tR@ l HEWFR ] P
NW10A
NW12A Setup |om.|sa 0352_0"’0125 ;QE.E ot;m 05G266 | 04G347 Dgsﬁs osgaé: 05G292 0?0075
NW14A
| _Operation I - - M =
SPF
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Dat 1/30 1/31 2/1 | 2/2 | 2/3 [ 2/4 | 2/5 2/6 2/7 2/8 [ 2/9 [ 2/10 2/11 | 2/12
ate MON TUE WED | THU | FRI [  SAT | SUN MON TUE WED [ THU | FRI SAT | SUN
Time 6] [21 9 [21 9 T21_[9 [21 9 21 |9 21 f9 [21 9 121 9 lg] 9 21 |9 [21 9 21 9 21 ]9 21
Operation M B USER RUN M B [SB USER_RUN_[Single Bunch]
0351-001 0351-001
1A ;
1B 05820 [ 05PF—05 04G056 04G057 04G232
= (2] Vil U3 WEE
1c E—LS( s osoao oz
2A
0552002 05G115 04G195 04G195
2c X
3A 04G256-05G157-05G158 05G139 05G014 05G009
AN.. ai E EAaX
3B
05G109
3C (C3)
an HEHE Lt HREHE
05G136 05G150
48, 2 (81 (B1)
ac 05G119 058-19 04G226
{11 NE
5A 0352-002 |04G368|04G350( 05G066 | 05G067|05G072
SS9k | i N
A 0555 04G169 | 0352-002
6B
6C
IA 04G322 04G314
e 04G325
7G 04G204 T oa}gg!]z 04G078
05G205
8A e
8B
04G260
8cC Ttz
oA #AFE | #EFR e e L
05G141 05G126 04G079 05G241
oc "a me | &F pibk
10A 04G060
04G303 04G338 04G090 04G093 [ osaiso [osa170 05G171 05G186 05G191
s x| 8% 'ty 5m  |Fxmlmo| K | Fma/mcrx 1
1A °“i‘3.3525
118 o5@-14 I #*EHE i1 3 8L osﬁc}:s
11 05G004 05G004
11D R
12A
12¢C 05P010 04G119 05G242 05G241 04G333
= Yy N =
Dat. 1/30 1/31 2/1 2/2 2/ 274 1 " 2/5 2/6 2/7 2/8 2/9 | 2710 2/11 | 2/12
ate MON TUE | _WED THU FRI | __SAT | SUN MON TUE WED THU | FRI | SAT | SUN
Time 9 21 9 [21 9 T21 9 [21 9 21 9 21 9 21 9 [21 9 21 9 [21 9 21 9 21 |9 21 9 21
Operation M B USER _RUN M B [SB] USER_RUN _[Single Bunch.
04G252
13A i
04G105
135 XWE1)
183G 04:2‘28 05@-18
13A 04G037 D5G;1t63
148 05PF—08 OSPF;OQ
‘ 05G294 04G225 05G304
15 TENGI)) c2 £E(C1) ]
15A 05G169 04G270 05G187 04G311 05G245 04G275 I 04G266 l 04G068 WG
S & ITE: 3 & F: Rl
158 0352-001 04G193
A(B2) FEB
15C 04G328 04G328 04G234
=] wo ZRET
05G035
16A AL
168 04cg09 04G209
17A
18A 05.?33 TS
188
180G 04G229 I 04G236 04G034
Weh el T
19A
198 Eik
20A 04G210 |
208
27A 05G118
278 04G395 04G179 04G064 l 04G313
%3 1 (kS k3
28A ABTFHAEBOBR ARFHAEBORMN
Date 1/30 1/31 2/1 | 272 [ 273 | 2/4 [ 2/5 2/6 271 2/8 | 279 | 2710 | /11 | 2/12
a MON TUE WED | THU | FRI | SAT | SUN MON TUE WED | THU | FRI | SAT | SUN
Time 9 | 9 ] 9 1 [T [ o1 5 I 9 | B (O [ | 9 9 9
Operation M B USER _RUN M B USER _RUN
NE1A1 05{2;1;6 ] osésgs
NE1A2
04G206 058&-16
NE1B it Zhang I
05G088 05G113
NE3A INEk | i)
NESA l l 05G121 I 04G181
04G046 05G006 04G055 04G251
NEBC it . 3 l I
05G2 05G190 05G230
NW2A [ 3 [RE L 5251
NW10A
NW12A riﬁg 04G354 IE@WSZ‘UOZ ] 05G252[04G166[05G271[ 04G135 |04G143 I “[05G291 [05G073]_0352-002 | F[A] | 04c171 [04Ga76[04Ga70| 04G361 0352-002
F@ 7% =] JI| Kumar| # | E BBz R Fm| 5 =
NW14A |
Operation | ) 1 o I USER_RUN ] ]
2005-15
__see | S N I #E] =
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BRIR

Dat 2/13 2/14 2/15 [ 2716 | 2717 | 2718 | 2719 2/20 2/21 2/22 [ 2/23 | 2724 | 2725 2/26
e MON TUE WED |  THU | FRI | SAT | SUN MON TUE WED THU | FRI | __SAT SUN
Time [21 9 [21 9 21 Jo 21 [9 21 |9 21 o [21 9 [21 9 121 9 21 |9 J21°[9 [21_J9 [21 ]9 21
Operation MA/M B USER _RUN M B USER RUN
A 0351-001 0351-001
B 05G130 05G144 05®26 g 05G130
W . I P
1c 04G005 04G005
- 05G117
28 B
o 05G099 05G099 05G087
WE BH
3A 05G009 05G159 05G159 05G124
ERE 3t AKX
3B
3c 04G049 04G052
[ E(C2) C2)
A 04G337 04G113 04G113 l 04G387 04G277
P Tl 4
P 05G132 | 04G058-04G256 04G047-04G058
XH(B2) J\B(B2 J\B(B2)
ac 04G226 04G228 04G246
IIE: S 23 _ 1
5A Setup 05G284 | 0352-002 05f291 05G049 | _0352-002 0352-002 04G160
6A 05G268 | 03S2-002 Setup orﬁ.g:s 04G222 04G367 04G142
6B
6cC
7A 04G325 04G318 04G320
BE
78 04G325 04G325
7c os--zaJ & I 04G102 05G033 04G295 04G290 04G101 05G216 04G094
| HE _REA WFE
8A 05G205 05G205
Ik Ik
8B
8c HEHRE HEWHR
osW-23] SX 05G189 05G168 05G207 05G110 04G304
9A HEWHE | HEBHR * Fans FETR
P 05M-23 | 05M-24 046_2.80 04G329 04G092 05G041
05G007
10A I
10C 05G034 05G028 05G186 05G081 04G378 05G027
04G206 B
11A AN
osW-17 05G168 05G062 04G288 04G391
118 i Fons m | 27 e JoE S P
11c 05G004 05G004
11D 04G291 04G004
12A
- 05PF-07 (%)
120 owal e aEER 05PF- Eo;é ) crﬁgs 05G031 #EFHE | 090280 | smmee | 04GOTE 04G115
Date 2/13 2/14 2/15 2/16 | 2/17 | 2/18 2/19 2/20 2/21 2/22 2/23 2/24 2/25 2/26
o MON TUE WED THU FRIL___ | SAT SUN MON TUE WED THU FRI SAT SUN
Time [21 9 [21 |9 21 9 [21 9 21 9 21 9 21 9 21 9 21 9 21 9 [21 9 [21 9 [21 9 21
Operation MA/M B USER _RUN M B USER_RUN
13A 04:’(:3237 04G249
138 04G106 04G258
B1) MIX(B2)
13Cc 05G024 05G233
05G167 05G166 s
z 161
14A REFREAE ] i =
14B R 05G085
14ac 0552-001 0552-001
EH(C1
15A 05G179 04G075 05G185 056200
X+ {PHE S
158 04G204 0352-001
B1) B2
04G234 04G059
s 05G035 &t 235
04G
16A AN bl waHA2)
168 04G209 04G213 04G213
B k-
17A
05G091
18A
W b i:]
188
18C 05G016 04G236 [ 04G034 05P007 05G011
H<F il F3H N =] -3
19A
198 B
04G196
20A N
208
27A 04G394 05G317 04G394 05G317
U\ L o AV
064 04G313 05G313 04G064 04G336 04G064
s ES iR [ ES { l oladid
28A KBF 5RO TN ARFHIAERORMN
Date 2/13 2/14 215 [ 2716 [ 2/17 | 2718 | 2719 2/20 2/21 | 2/22 | 2723 | 2724 | 2725 2/26
MON TUE WED | THU FRI | SAT SUN MON TUE WED | THU | FRI | SAT SUN
Time I I 5 [ s B 9 ] B 1 9 ] 9 | 9 g
Operation M L USER _RUN MA/M B USER RUN
5G116 04G312 04G312 05G107
1
HELA L fEst T l
EF
NE1A2
NE1B
NE3A 04G052 05G112
05G308 05G308
NESA oﬂ% 2
4G 05G142
NE5SC *& )
NW2A 05G230 058 -27 me 04G221 05G153 | 05G021
i 325] HEH bk s 2 B BT
NW10A
NW12A ‘ Lﬂg 05G283 2:;;2-002 é%vﬁlb %E 05G292[04G157[ 05G056 | 05G051 ofssa 05G075
[ Nwisa | |
[ Operation USER_RUN T S S | R Y R I S i |
SPF 2005-15 I : —— S ——
e S 6 x | L
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BRI

Dat 2727 2/28 31 ] 3/2 [ 3/3 | 3/4 [ 3/5 3/6 3/7 3/8 I 3/9 | 3/10 | 311 | 3/12
L] [ MON TUE WED |  THU | FRL | SAT | SUN MON TUE WED |  THU | FRI___| SAT | SUN
Time I} 219 219 [21 19 l21—Jo 21 o J21 9 21 21 |9 [21 |9 [21 1o 21 |9 [2 I 2119 21
Operation M B USER _RUN M USER RUN
1A 0351-001 03S1-001
95 05PF-06 ] 05G096 04G232 04G032
BER Bk ME (4111
0552-002
1c
2A 05G117 05G117
3 04G320 05G104 04G013
FiF iy
3A 05G124 05G125 05G129
HERE it 1
3B
aC 04G052 05G109
A(C2) {#7#(C3)
A 04G227 l 04G036 04G268 04G268 04G089 04G332
BE xH =3 L:2F: 3
a8 04G054 05G005 l
1§ #(B2) B1
04G246 04G244 05G134
ac i
5A 3t[E] [ #[E |0s6270[04G376 05G261 03S2-002 [04G163|04G147[05G0S1 [ 05G056 04G342
REE Liaw
6A 04G137 | 0352-002 | 05G254 0352-002 | 04G360
& Eom P E3:] s S
6B
6C
o usg)gss 04G320
78 05G091
— 04G286 04G287 04G117 04G109 04G109 05G242 05G200
Ax & ARE ;W nt Ny Sarode
P 05G024 05G205
Ay Y3
8B
8C HEHR HEHE
04G304 04G323 04G292 04G285
9A =
oC 04G072 04G117 | 05G186 05G187 05G245
L% L% L Fi3 ITTE S
10A 05G124 043230
100 04G186 05G299 04G392 05G298 05G305 04G093 04G274 05G293
H— N 3 I\
1A og:z*sa seg AETE oscg«s e 05‘ -29
EFTSS 04G026 04G026
INBR IR
11c
11D 04G197 04G291
12A 95(4: 120 041?22': 3
120 RETHE 05G228 04G121 04G120 04G273 05G216 05G223
Dat 2/27 2/28 | 31 3/2 33 | 3/4 [ 3/5 3/6 3/7T |  3/8 3/ | 3710 3/11 3/12
Ly MON JUE | WED THU FRI | SAT SUN MON TUE | WED |  THU | FRI SAT SUN
Time *g 21 |9 [21 {g " 219 21 |9 21 |9 21 [9 21 Jo J21 9 [21 lg 21 [ T21 [8 _J21 9 J21 e 21
Operation M B USER RUN M B USER_RUN
13A 05;(:3151 041‘(13256
-3
138 04G107 04G107
Xime1) B1)
05G242 04G028
13C 0, S
5@ 21 05G162
14A HETHR | 7
148 ossﬂﬁs ogp—n
14C 04G044 04G055 05G022
05G206 I\*(c%)sc 73 05G222 o 04G070 c1° G380 G
0 1 2 4 04G384 04G385
15A i { l HETHR P reh Zm
15i 05G015
158 B1) N R(B1
05G243 05G137
bl Y7} i
16A 04G235 0552-003 0552-003 I 0552-003
aFi(A2) ABAXD AEGAIXD ARAD
168 o
17A
18A 05G091 05G105
188
18c 04G252 ] 04G034 05G143 04G249
hx F3 K3t bid.
19A
198
04G196 04G196
208 NEY] @Y
208
27A 04G340 04Gi27
04G179 04G395 04G179 04G395 04G179 04G395 04G185 04G313 04G279
278 I EIF P I\ I | &R
28A ABFHAKRORR ABF I AEROE K
Dat 2/21 2/28 31 | 3/2 | 3/3 [ 34 [ 3/5 3/6 3/7 | 3/8 | 3/9 | 3/10 | 3/11__| 3/12
ate MON TUE WED | THU | FRI SAT SUN MON TUE | WED | THU | FRI | SAT | SUN
Time 9 I 9 [ 9 | [o T 9 9 9 9 | l9 [ Ig T Jo T Is ] [ 19
Operation M B USER _RUN M B USER _RUN
NE1A1 05G107
NE1A2 E;l
04G008 04G008
NE1B Al
NE3A osjcm 7 05G094
NESA osicégys 04G180 05G085
NESC 05G138 0;;}3;17
05G021 05G153 04G221 05G232 04G304
NW2a % | %% | %8 | we | Fons [
NW10A
NW12A 05G252[05G286 [ 0352-002 -}*;n = 04G163[05G078]  05G251 04G135 RE 05G060[ 03S52-002 Setup 0562650461371 04G342 0352-002
;P Din, n Liaw
NW14A
Operation. USER_RUN T R ___USER RUN " | = —w —
SPE 04G019 04G003
AR LRy S LY o _
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D 3 3415 | g8/16 [  3A7 | 3/38 | 3/19 3/20 [ 3/21 [ 3/22 [ 3/23 | 3/24 | 3/25 | 3/26
qte | MON TUE WED |  THU | FRI | SAT | SUN MON |  TUE | WED | THU | FRI | SAT | SUN
Time 19 [21 9 [21 9  [21 |9 [21_1]9 [21 |9 [21 s [21 9 21 1o 12119 21 |9 21 o [21_ o 2119 21

Operation M B [3GeV] USER_RUN_[3GeV] STOP

0351-001
1A E
1B 04%2:3
1c 05%2;!002
2A
2c 04G104 l 04G198 04G207
::] #)1]
3A 05G129 05G127
)1l V1
3B
04G259
o¢ BA(C2)
A 04G083 l 04G122 ] 05822 I 05P013
£ 3 FR Huang
4B
ac 05G004 05G035
sA 15 | 2t | 056267 05G258|_0352-002 | 05G291
B-p L
6A 05G281 04G373 04G375
[EESDd H LAY 3
6B
6C
78
7c 05G201
05G205
8A Ik
8B
8c BEMHER
9A 05G203
ac 05G301 I 04G178 1 04G270
F 11 I E
10A osclo
10C 04G177 I 056215 I 04G077 [oscoss [ 05G306
EH PR R s
A ogsm
04G026

118 P
11C
11D
12A #ETR

058 -28 05G174 04G081
12C X . x3
Dat 3/13 3/14 3/15 | 3/16 | 3/17 | 3718 3/19 3/20 | 3/21 | 3/22 [ 3/23 | 3/24 | 3725 | 3726
o MON TUE WED | THU FRL | SAT SUN MON TUE |  WED | THU FRI |  SAT [ SUN
Time 9 219 21 _[9 [21 (9 21 [0 21__|9 21 |9 21 |9 21 |9 219 21 9 21 9 J21 9 J21 o 21

Operati ] B [3GeV] USER_RUN [3Ge' STOP

13A 04G045 ] 04G122 04G237
NE R 53 L:2) ; 2
138 05G248
KA §(B2)
13C
18A 05G241 l og_sgén
14B 04G049
1ac osmég
15A 04G390 05G302 05G300 04G184 056315 | 05G314
LH i\ (=] xR KR | Timchenk
158 05G1g4
ALLB1)
15C 05G165
16A 0552-003 [ 0552-003
| HEADD AEAIXD
168
17A
18A 05G105
188
18C ogsg*:u | 05G016
19A
198 L] |
20A
208
27A AEHE 05G118 otﬁgs
278 04G067 osj((:ga 04G313 | oggs Py
28A TS Fm%
Bate 3/13 3/14 3/15 | 3/16 | 3/17__| 3718 | 3719 3/20 | 3/21 | 3/22 | 3/23 | 3/24 | 3/25 | _3/26
MON TUE WED |  THU | FRI SAT | SUN MON |  TUE | WED THU | FRI | SAT | SUN

Time oH | 9 9 [s 1T 9 9 IE) 9 | [o T Is 9 | Is 1T [ T Is
Operation M B USER_RUN STOP
NE1A1 055‘3%’3
NE1A2 5?'

NE1B
NE3A °§$¥7
NESA OSPF-11 I 04G181
NESC oaGosls 04G225
NW2A oiifsf._;m
NW10A

04G154(04G374| 03S2-002 | #[F] | &R 05G260 04G164

NW12A - ooeae Lm |
NW14A
Operation | USER_RUN [ M R Stop -

04G014
SBF Mills [ _ R P -
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