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Impact of cytoplasmic radiation responses on cellular radiosensitivity and its mechanism
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Figure 1 A method for localized cell irradiation using synchrotron radiation X-ray microbeams. (a) Shape of the X-ray beams for nucleus, whole-
cell, and cytoplasm irradiation and schema of each type of irradiation. The shape of X-ray beams was visualized with a scintillator. (b)
Synchrotron radiation X-ray microbeam cell irradiation system installed in beamline 27B (BL-27B) at Photon Factory, KEK. (¢) Cross-
sectional illustration of a custom-designed X-ray mask and scanned electron microscopy analysis showing the gold post at the center of the
X-ray mask responsible for shielding the nucleus from X-ray microbeams.
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Figure 2 Surviving fraction of V79 cells irradiated with differently
sized synchrotron radiation X-ray microbeams. Surviving
fractions of V79 cells irradiated with a 10x10 um (¢; nucleus
irradiation), a 5050 pm (e; whole-cell irradiation), and a
50x50 um X-ray beam with the X-ray mask (m; cytoplasm
irradiation) were plotted as a function of the absorbed dose in
each targeted irradiation domain [2, 4, 5]. Dotted lines show
the linear-quadratic fitting based on data for higher radiation
doses.
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Figure 3 Accumulation of phosphorylated histone H2AX (y-H2AX) foci in V79 cells after 30 min of nucleus or whole-cell irradiation. y-H2AX
foci formation following the irradiation of V79 whole cells (a) or V79 nuclei (b) [2]. White arrows in right panel identify irradiated cells.
Propidium iodide staining and y-H2AX foci in the captured images are presented as magenta and green signals, respectively.
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The area inside the dotted line (100 X 100 pm) was irradiated.

5 Gy | 10 Gy;

y-H2AX foci formation in the irradiated area.

Figure 4 Accumulation of phosphorylated histone H2AX (y-H2AX) foci in whole-cell-irradiated WI-38 cells in the presence of an ATM inhibitor
following 30 min irradiation. An acquired image frame was divided into four, with WI-38 cells existing at the center of each area irradiated
with 100x100 um beams of 1, 2, 5, or 10-Gy (a), and y-H2AX foci formation at the irradiated sites (b) [2]. y-H2AX foci formations in the
captured images are presented as green signals. White dotted squares represent the 100100 pm beam. The X-ray doses deposited in each

area are shown in each panel.
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Figure 5 Schematic illustration of the possible cell death-related mechanisms involving cellular signal transduction under exposure to low-dose
X-rays. Cell death-related possible mechanisms in nucleus (a) and whole-cell (b) irradiation with low dose X-ray microbeams [2]. Although
functions of the molecules indicated in white color font in the pathway and nucleo-shuttling of ATM were not directly confirmed in this study,
they are shown based on the knowledge reported thus far, as described in the discussion.
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Synthesis and structural characterization of photocleavable regenerative silicone elastomers
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Figure 1 (a) Photochemistry of HABI. (b) ROP of D3 initiated from either alcohol (top) or silanol (bottom). (c) Addition of U(4CEF;) to the silanolate

form of I, and the corresponding photographs of the mixtures.
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Figure 2 (a) Synthetic route for network PDMS having HABIs in the chains (N). (b) Photographs of a film prepared from N on a PTFE sheet without
(top) and with (bottom) photoirradiation (A ~ 410 nm). (c) ESR spectra of N before (black curve) and after (pink curve) photoirradiation
(A ~ 410 nm). (d) Time-course plots of 455, upon ON-OFF cycles of photoirradiation (A ~ 365 nm). The sample was irradiated during pink-

shaded time ranges.
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Figure 3 (a) Change in the chemical structure during network cleavage and reformation reactions upon photoirradiation. (b) Time-course plots of
G’and G”upon ON-OFF cycles of photoirradiation (A ~ 365 nm) to N. The sample was irradiated during pink-shaded time ranges. (c)
Photographs of glass slides attached on a wall with N as an adhesive before (left) and during (right) photoirradiation (A ~ 410 nm).
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Figure 4 (a) SAXS profiles of S and N (BL-10C in KEK-PF). (b) Formation of H-bonds between imidazoles in TPIs. Concentration-dependent SAXS
profiles of N swollen with (c) hexane and (d) EtOAc (BL19B2 in SPring-8).

PF NEWS Vol. 40 No. 2 AUG, 2022

18 ST AN



HI T ENTERNT ERZ, LT, MERED
TER & FTSIRIER BT 5 DN T % T LIF AR ORISR
@%T%OTCO

5. BbWlc

AT, RSN E U Tt - IisanTaER G ks
BB NCE R Z ZHPICTE PRN ZH# T Lz, C
@ PRN ICHHIZ 5 2 5 & RERMHMEZE(LZRL, T
KDL ——KA U Z—ICEBHICIGE TR eh b, &
brREI HIBERTRE D CAR AR E X & L COICHZIAfF T
b0 —H, BOHISENZFON T THNXED K S &Y
HTEENZPRNICED S 2DTFTEERL, T/ A7 —
INCHBO TR T EOCSETER & DD EEL i 7%
RO FEENED I SAXS 3 20 U TS Az - 7z,
Sk, FERTREME OB DEREIIC LR U 7ok & e Ak
iR ORBRDYIE I NTE D, AHO PRN BZD—
BES T e RG LIV, £z, 5 LizBhikkaemE
DTN T, PENTBOMELE S Z ORI S B
M2 b2 AT RE IR D C T D R I £ 915 5 L fif
ELTWV3,

AWFEE, EARFEZIE G )V F —Indgs i 7 6%
), =EmEIE GRsi T¥ K%, KU Robert M.
Waymouth ##% (A2 74— FRY) LOHFANETH
%o ARWIFEDOREHE M, KEK-PF OFEHEIE R 5
B GRS 2017G124 BX U 2019G538) 5K U SPring-8
O—MRFAHBE GEEFHTE) GREES 2018A1746)
DE LICHIEE Nz, Fiz, RHTEO—TBIEREFE il
B4 « Frodiinsisir sy (WFoe g 2D TR IR E 5
RO DDOHEREM 2] (18H04479), RL22igee: i
(18K14071, 20K21218, #HBX T 21H01632), INZsHFRIEEA
TEEZ - REME], BRUONRMEEA HE M
DBz TEMBE Nz,

5| Ak
[11 Y. Gu, J. Zhao, J. A. Johnson, Angew. Chem. Int. Ed. 59,
5022 (2020).

[2] M. Shirai, Polym. J. 46, 859 (2014).

[3] D.J. Fortman, J. P. Brutman, G. X. De Hoe, R. L. Snyder,
W. R. Dichtel, M. A. Hillmyer, ACS Sustainable Chem.
Eng. 6, 11145 (2018).

[4] M. Oka, H. Takagi, T. Miyazawa, R. M. Waymouth, S.
Honda, Adv. Sci. 8, 2101143 (2021).

[5] S.Honda, T. Toyota, Nat. Commun. 8, 502 (2017).

[6] S. Honda, M. Oka, H. Takagi, T. Toyota, Angew. Chem.
Int. Ed. 58, 144 (2019).

[7] G.R. Coraor, L. A. Cescon, R. Dessauer, A. S. Deutsch, H.
L. Jackson, A. MacLachlan, K. Marcali, E. M. Potrafke,
R. E. Read, J. Org. Chem. 36, 2267 (1971).

[8] B. Lin, R. M. Waymouth, J. Am. Chem. Soc. 139, 1645

PF NEWS Vol. 40 No. 2 AUG, 2022

19

(2017).

[9] M. Oka, S. Honda, React. Funct. Polym. 158, 104800
(2021).

[10] Y. Morita, T. Murata, S. Yamada, M. Tadokoro, A.
Ichimura, K. Nakasuji, J. Chem. Soc., Perkin Trans. 1
2598 (2002).

[11] S. Horiuchi, F. Kagawa, K. Hatahara, K. Kobayashi, R.
Kumai, Y. Murakami, Y. Tokura, Nat. Commun. 3, 1308
(2012).

[12] S. Nakagawa, X. Li, H. Kamata, T. Sakai, E. P. Gilbert, M.
Shibayama, Macromolecules 50, 3388 (2017).

(RS2 = 2022 453 A 18 H)

EE@N

FFEARF Minami OKA

B R B S EF TR AR
M LRIERRE 3 A

T 153-8902  HULLAH RXEIS 3-8-1
e-mail: oka-minami927@g.ecc.u-tokyo.ac.jp
WEJE © 2018 4 HGTHIRER 22 IS AL AR
AR, 2020 4 LR RERLRR AUk
WFZERHME LRRFE T, 2022 4F HAAAR
IRBLARFRIZEE (DC2),

BaLDRSE © VY1 7))V LS CERE 2 Of R DRkRe M &
77T E ORIE

BBk 1 Okik ONRT S AEM), AF—, FE (D, F
= (77T —8EE), BLeND

AL Satoshi HONDA
FUR ARG & AL 7R AR
HE W

T 153-8902  HUGTARH AKX 3-8-1
e-mail : c-honda@mail.ecc.u-tokyo.ac.jp
WEJEE © 2013 4 B TERZRZGHE T
P RHE LR E T, 2013 4 2015
R EBER R I RE B L, 2015 4E K
DB T O, 20184 20194 A XV T 4 — KK
L2 R I 2% B 2018 4 B 5TUR 2% BB 28 Ho 2019
£ X D PLOS ONE i (PLOS) #ifE & H, 2021 fF &K D
Communications Chemistry & (Springer Nature) i H.
T,

R OWESE ¢ SF ME NS 45 A0 72 15 7 B R B REY) E oD A1l 3,
T2 X BERORE IS,

Bk : Vv X @EST) EFVIRIIVT (RB )

FOEDOWIEN 5



B SEOMENS

FOR 75 340 R —) )L 7% 2 9 R VRl 7Bk ik X it ]tk

ARG, IR, SEHHESE S, LS, WS TRE , R, Ve

MUHAMMAD Ikhlas °, &MH554 ¢, WEEA T, BhRGe ', dadk®, 2R,

FHEME] T, BN, Wk

VAL RIS BRI, zgﬁﬁﬁﬁﬂ%ﬂ%‘%t‘/ﬁ—(msm, PHALRFEAERIZERE, W - MORMTIERRAS,

P HERFE AR T IRPENIZE T, RS, T s kv — ﬂ%bﬁn%*%%n_ﬂ%ﬂnﬁﬁ
SHRURFHERIERL, ° SRR EHEK AR A2eRE, " ALK EEB A S R— 5 >« A= — Millget > X —

Soft X-ray magnetic circular dichroism of magnetic octupole order producing large anomalous
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Abstract

BABRREEMER Mn,Sn 1 A FREAE SRR LER TR TR EWICE b 53 KR ER A R—IVIRE RS eh bil
FEREGEHZED TS, ZORNEE LT, JKallg itz s 5 X2 —8 LUTHEA TR INETT 2 HR5RRE <0 WO Fk
FOHGRIIICIRESN TV SN, RAAETIREE OMHBIZHS M > TWiah o fz, SRFERAL I, MnSn IZHHHIY
THIEIRRED T 0 — T T H B XFREE M k25 L, LRI, 5 XMCD OfFO—D L LTHS N T\ T I EHE
N3 2 O—fZ KM U IAE5M, SRR W/ p L ind 3 < L 255 LTz,

1. IZLIC DTH 5 [6-8]c Mn DFEIKE THELIX ~3 py FRIETH W
AR, PrEH O A Y CHR U TTEFOHEIT /T D =2V DA LI D K S5 I/NE L, WG AT A
BHEER—IVIERR, WAEABNRO—MTH 2 HE * (0001) 1 AT B THI 0.002 uo/Mn FREETH B0 5T,
WA RRD, KIROAEY v A= s X, TX)VF  MnSn DERZHEE F—VIIEREE 2L A BRI,
=TT AT VT, LUV HENEDOEZL LTAER MERETERD X S ISk z i & 3% & D TIE RN T EAVR
HEHZED TS, TNETZOXS BEIRIEAE H— BE N5,
TN i o Feis A TR EL BB EEZ DN TED, B COHTIREIRE UT, HRRRESY Wi & XN 2 Bl
PITTITRDMTONTE T, — AT, AV BHELES JENBERINCHRRE I N TV 9], HEIEREE ) B 13 e R
$5zﬁﬂbk&ﬁﬁﬁwfuwmﬁdéwtb [ERRYER) NEHLNEFTFOZM T L I1E5% D, Mn,Sn D 120° i
IIERZRRORBIIR ST, WERRIEEL T SHLE R RO TRHIE N DR D 7 5 AR — b Z T
Thhol, TOXSAEEgEOW, —MORBHMIATH S IKHET2HMEETH D, EHRORMEN R < T BRI
Mn,X(X = Sn, Ge, Ga) ICH T, JREGHEAICILET 2 EE KFEZRE S, LA LT DKS RILERS \WT#F &
R—VEIRPEE )V A FEIRMIERNE N, 2ok JRAiNGEE IKEOHBIE KM TH > Tz, SRIEL I,
FICHEEHMET > T3 [1-5], AEE 51, MnSn DH Mn;Sn I X RIS @t (XMCD) Z#EHAT 52 & T,
FERAL IR LER THBEEWISTNE WD TH %, BEERSED < 7 0B 54 U 2 AU W #F & Mn
Mn;Sn & Fig. 1(a) I</RT &K 978 “ X0 h J A+ R DJEGFTFETIREN E 5 Vo IBRMEICH 5 D, fifHZ
Mn A EVHHWNIC 120° D JE 7% 75 U CRCA U 7 K iR ATz DTFDFERITDOWVTHNT S [10],
MARTHY, WESLHEEEELHIPSHENTVWSE
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Figure 1 (a) Magnetic structure of Mn,;Sn. (b) Experimental
configuration of XMCD measurements. (¢) Typical XMCD
and XAS spectra of Mn,Sn. Data are taken from Ref. [10].
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Figure 2 Main panel: Field orientation dependence of XMCD of Mn,Sn. Left inset: Field strength dependence of XMCD spectra. Right inset:
Magnetization process of Mn,Sn with different field orientations. Data are taken from Ref. [10].
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Figure 3 (a) Magnetic Field dependence of XMCD peak intensity at the L, edge with different field orientations. (b) Magnetic Field dependence of
magnetic moments obtained from the sum rule analysis. Data are taken from Ref. [10].

PF NEWS Vol. 40 No. 2 AUG, 2022

22



[01-10]
(a) A
7(/ [2-1-10]
C
Mndmmmk///
0.3 e D )
. (c) Positive spin chirality
2] —
£ 027 A<—/ - zay 1.5 é
=}

. ]
5 01 / 110g
E 0 0 \/ ‘\ /\ /V\ \g
O . o= = (7]

05«
2 X
X -01¢ —>
! . | 0.0
-15 -10 -5 0 5
Energy (eV)

w —_
= 152
> 5
0 .
5 1.0 g
D N~
9 052
< X
! =50.0
-15 -10 -5 0 5
Energy (eV)

03 =30 muB/f U5
- (d) Negatlve spln chlrallty
[2] A —
= 021 152
c x-ray jT\ g
§_01W c B10g
D N—

0.0 ] 7))
©)
S 0.5 §
X -0.1

‘ 0.0
-15 -10 -5 0 5
Energy (eV)

Figure 4 (a) 3d orbital configuration of Mn,Sn for minority spins. (b), (c) Calculated XMCD spectra for (b) negative and (c) positive spin chiralities.
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Wbo AN MVDETIVEIRICET 5 d i & A R
feld, H—FHEENSE5NTz Mn JHTO d EORE
EAE IRRBISEWE D233 5E U TIT75 5 72 Fig. 4(b) I
BHDAE Y ATV T 4 DBFEDANRT MVEHROM R %2
R o ZTA FDEDFEZMOETRLTED, KWV
TRUIEART MUY, ZN5OMZRLTWS, %A1
N T dWEEDRE & A Y OMEIEN R 5 T & 72 K
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L, A7 MVDIIRE D A T eI 52 T ehbh 5,
Wo>T, TNHDOMTH S b—2)LD XMCD A7 k)L
LHBICHERS, &Y A FHBD XMCD AT FVITIZ A
e T, DEE5NAZENDD, b—2)VDAXT |k
TR AEYOFEFMHBELTEL, HllEN20D1E T,
0)#’:}’(355 FZFR Mn,Sn DRI T D W Tz D P
HMANEEL[17, 18] TH, BADAE VATV T 1 DA
D@m%#mﬂ@?kﬁ%;&ﬁﬁéﬂfbéo—ﬁt
AEY ATV T ¢ DIEDEAIE, A¥ 2 EiE & FRkIC
+120° FOMEMET 728, FYA R TOHLEE AV DR
BOFACICERS, TOHEFEETA M5O XMCD 55
i FFREEZSD) FEUEKREED, 2 TRELEDES
ETIELEH TR L RS (Fig. 4(0)o

ETIVEHE L SR AR S L, Fig. 4(b) OFFHERE R
L ETE LT RFTHD, XMCD DFFEIEHHZ K
CHELTWAZ DN S, EHIC TL,IHICK D XMCD
TEZ D ESHEBNE NI XMCD O K ERE 1M,
IR U W R BT 5 2 e TE B ambD K S I,
Mn;Sn DRSS E A T AN T 120° DA E 2753 B D
AEYHATIT 4 2D, AEVET, E—AY MIE
EICAHTAMATHEEEST 5728, T, T—AY FEIHANT
KEBRKD ZFFD WS DHEDOEEITD T MITAE D
< T & THRAEDET, ZO XMCD DMEHIIENE D, Z
DRZEZIFHEND T, HOFEILARNTT > &/hEnT &
LR ENTE (Fig. 4d)o X HIC, HANREDORRICDOWT
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&, WE U7 1T BEEORE TIdBSHREICIT & A EZ2(L
Wiz, BDRAEUHAT VT2 Dt LTHEL S
T, D XMCD 313 & A B2 75\, T22L, RV
ML T EIC KB ZMIFTFEL, ThERGIRET—2 D
DI EADEE L L THREN TS, Fig 3(a) TDE
W35 T D D = 1J k||~B~(0001) & k||~B,(0001) TiFiF—
HBLUTHD, ThIHLERD S TR CHEE 25
DZEEBELTWVD, TNLOREEMNS, k|~B~(0001)
D XMCD E5RIEERTN T, DELELEZ 5T & Tt
TXB3Tehbholz,

4. &8

A, EREE R — VAR 2 78 3 SR REMEAR Mn,Sn 1T
BT, LIRS WA RRFICHNRT % T, THO XMCD 1§
BBl Uz, TORREIE, @R THTORBEHE X HR
WK KBH TR RIRET 28D TH %, TRk
TR, A bR 7 AR EICHERE S & E 505
FHEIIGEDIEEJRE U GEFEH SN TS, fit> THIEX
RREEL 7% S oD X BRGS0 6 & DA B DER, HAk
R EMGEZ R DYIEANEH T 275 ERil- B S N
Do

AL D — B IE H A7 iz Bl 2= B & (19K03736,
15H05882, 15H05883, 15H05885 5%) 7% & DB 2 21>
TN E L, 7SIk, KEK-PF OFFEA=
2018S2-006, 2018PF-31, SPring-8 D ik 5 2018A1525,
2018B1533, 2019A1589 TirbNE L7z,
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Abstract

iR TR T EBRIRIC B D TIRAIDOSURIRAE R 2 5 2 2 ETH S, TNETIC, X - hETORMEZED
U7eiasfiti iMThon, EERRKICHOREENRE SN, RICEREOBMNEA TE /e, LML, ZORIERHED T il
BITHMEZOELDICHEET 23 D0h, H2WIEERINC/SyF 7 ENB LIcHEkT 23D THBZ NI DV TOH
fREwD BT ENEE LTS TWVD, IR TORE L X IV BELIC K > TR RRERIGE & L TR S NZ W, §
7R R SOORERE 2 A S 5 T O ORGSR IR E L TA T Th S, ARTIE, IR TTBER O KR OB I EE
N F T TV —HKEiE R DT A A E AR RN ARRTIC X > TR ek O FHIZ T %,

1. L&l

I E, ERMY 2R PRI HT
B &2 L DOMAEY T, BRI T DORRNGER D —binZz
H->TW3 (Fig. Do BIZEIC K2 T ORISIEHIZE LIHE
N, HEEAF 2 2 RAENEETRARE LT IVF—%
G 9 BHTIRO—FETH 27, KEFRERE® T H O s
VLD T 2 S RMILMOBR BRI TE S L1 S \ HERATER
MTOLHEETH D, £z, HEBERORKEMTE, —f
LR DK 300 15 E DIRERNR2 69 % L ER 2 4R
ISR B, TORISE HBEOMIELETHE SN
%o FHC R TIZERIER OB S MEHIC K > THEE(E
ZROPHEBRDEIML TV 2T EAENTVS [1], it
ZEIRIF SR B> BRI & D 2 L ERIETH D,
BUR TR EIC KB HER O TR ZE X% LT
t, BRI FRANCHERT 2 C ENEETH S,

COBEDO—EDIINE, BEENE DA IRBEEER
KL TITONTWV D, TOR Tl TR, 1
WA X 2 2 A DXUIEIRERI T H % — Bl BHREANEZ
BB TVEMRTH B, HHMEE TIERIC I Figure 1 Nitrogen cycle and the structures of denitrifying
REL 2MBICHIT BN, Hl A 2 2R L T2 HR i metalloenzymes.

ol ia
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FHMER T CFESE (CuNiR) &, NLBRZTEEHUINC T BN\ LHEY
RS TR (cd NiR) DMFEET B,

2 B K D Iwasaki 5 &, 1962 4 I Pseudomonas
denitrificans 705 WX N2 MRICHETE LN HZ &7
FH LU [2, 3], Z4EIC CuNiR A8 THEESL S Nz 4],
Z D 1%, Achromobacter cycloclastes %P Alcaligenes faecalis
BEMNSE CuNIR WHEEEN TN 5, 1990 FEICR S &,
X SRS SEREERATIC K o C, WGP L THE 217 180
(T1Cw) & &A1 72 i (T2Cw) DREEDH S i & iz (Fig.
2), HETH AWM ZIRICT HDIE T2Cu THH, Hifil
R TICRERBE L, YATA V1363 (Cysl36) &
t AFT 2135 F His135) 2 LT TICu b S E 3,
F i, WA RTTT ZEICRE R T Tk OMHATER &
LTCiE, T2CuilifED T AT F V98 % (Asp98) HiH
EINZRRE, BEEMICEROMIENER SN TE T [5]
T, BRI, BEDE - XEAHEFL—Y
— « PP O TSRS SR M T N, HRAEEE
DEE S ZRTOMRIEIRAESD, HRSEEICE 17208 3 HiftR O
ERNHSMICEINIZT & T, X0 BSOS DY
EHENTWVS[6-8], LML, BT, 27E5LM
BEELARSTE Oy F 2 )) SNTWaREYD, s
—HRICBADE CHRKICHHE SN ZH 5N TS
9], Z D7, CuNiR ZiZ Lo & T BEER AR DR
WIS BT, 73w F 277 1) —REBIC DO TROOHRE
DOHfREIGSH T ENEE LTS, THE, KEKICREIN
TW% 754 FBEFHEMWEE (Cryo-EM) ZHHT ST &I
XD, CuNiR OEEFORERE/ S F 27TV — K& 72 ¥]
OTIRET % T &I LTz [10],

2. SASEHEEEIETERD ayo-EM 18E
2-1. EFEMBEEEDIRR, cryo-EM T v TOBIER

W EE 5k N CRAE RS £ & 17 o T2 Bl 22 18 Achromobacter
cycloclastes 7 5 CuNiR (4cNiR) Z R8I U 7z, pH 6.2 &
pH 8.1 ICZNFNMELL 7z ANIR & HH—KR > 7)) w RiC
77T A UCHRERE U7cilkl 2, 200 kv 75 A A&
BEPUEH Talos Arctica (FED 72 W CIIAZEZIRE T L,
BRI TIRTIC W2 2 27 BR Tl 2 IE Uiz, 75
A A BTFBWEE T X 2N AOK Tl 7 s 3 % B
X, BTRDBHEINEEICKST, TR VBT
AT F VEE EOMIEERY 2V T ¢ REEEICBIGNET

His95 Cys136 /
TCu . T2Cu, HIS100

Met150

His135 Thr280’

His145 His306’

Figure 2 Active site structure of nitrite reductase (PDB ID:5D4I).
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Figure 3 The cryo-EM map of AcNiR at pH 8.1 (resolution: 2.85 A).
The local resolution of cryo-EM map is indicated by the color
scale at the bottom of figure.

1ED, FCRBEE R I\ ETH D AXNR DIFEIC
B FHRUC K ATEEHROOBRTTEMEEI NIz (11, 2T
TEHRIC K 2B OBGEZMA 57201, 1 7L—L4
BTz 1.08 e /A’ DIKFRE THRF 217>, pH 6.2 & pH 8.1
TZENTN 794, 694 WOE TEAMSIER 21572, &5
I8 7 L— LOWBSHR RIS U THEZE & U Tz 7 fiiEE
EMOBARMIER LI%IC, B FHEMEEGRORNS Y
w7y T UM T EOR FEERERGDE S & T,
Fig. 3 D& 9 727K 7% cryo-EM < v 7 7% &0 fthE C RS
U 7zs cryo-EM X v 7% iR EKCS B BRIC KT 58I
RHH UTMEERE ZH D T K2 T % T L ThHlRiER
) B & [12], HoM7R 0 fRREE pH 6.2 T 2.99 A, pH 8.1
T285 A>Tz, THUX, 200 kV B FEEMEBE TR L
e FED/INEY (110 kDa) #2878 E LT mRE D
FRRED I WRITRE SR D 1 DTH %,

2-2, RGBSR TTEER D aryo-EM G L ERIBEDER

R E NIz~ 772 BUTHEL 21TV AeNiR O cryo-
EM K& #1572, ACNiR O cryo-EM 3%, TN FE THEG,
FOERRAT >/ N EELIEIC K > THLMCENTEZED
ERICREZRIKATH o720 cryo-EM Wi &, FE#E(ED
BUCHIAE T IV & U THW RS (PDB ID: 2BW4,
SMRAE 0.9 A) O Root Mean Square Deviation (RMSD) 1Z,
Protein Data Bank |C 55k & 41T U5 AcNIR D4 X Fks &
Wi L2 HA B DB ZBRICGHRE T % RMSD (0.36 =
0.17A) XhEkEL, 0697 A THol, TOTEMNDE,
WP ORER Ry FUTICKZEEEZITITVEED
EEZOEND, NyF U TICXBHEL, SEMNICKE
ZBRARORRDIICOMLTHEED, THIEELLRY
INTETHOME RPNz L T A, ANIR DN > 185 &
(Val185) 5271 2> 200 %F (Gly200) ICES)V—TD
HEEDFAZICEL L TVWB T EMHBH L, 2808
MOE FEERIGIC BT, EEFOORBLIRREIC X -
THIER T ENBHEZD, FF— T o7 2—EH
HOHMEZFFH L COB T ENREIN TV [14], i
Ty F T DB 21T B Val185-Gly200 )L— T3,

ST AN



T2Cu 05 20 A DL BN TWA 726, MR OIS IE
EHEESLAEVEDEEZENDD, BTHREXINIYE
TH3a7 K7 XYY (PAz) D TICulE &2 TE
TS, EANWEKORM L5272/ BEREZZATY
% [13], &> T, CuNiR & PAz DB B IGZE FRFEY
LIS RSNy F T ) —EENER RS b
EZbHN%,

2-3. BIEESRTE R OER PO & Z DIAFEOEE

ACNIR OFEMEFLTH % TICu & T2Cu Nz & T 3,
cryo-EM A58 &R SIS, ZEALEWVIERALNT,
I8 F VTN K BB TR OTE LIS G R AT
Th o Tze T2Cu M EICIA(ET % & AF V2 255 % (His2557)
X, O-NOMEEHYINI TN IcTm b zitind s L%
ZABNTWVWBTz8, His255 & EHADKD T2 T /KERS
Gy NT—7 OGRS T & D EEBRERRICEE T
HB, LML, His255 DAV T+ A—3 3 viF, X
BHC K> T T2Cu METTE NS T L TEILT % T LG
TNTWVB [7]o AcNiR O cryo-EM #3d& Tld His255 O
VI F A= arMiRiE Tk e, D, BIRICK
BIPEDTNEHEME LN DEELZENS,

F 7z, AcNIR OEEZIEIEIT pH 6.2 THAICARD, pH6.2
WHEEME s 7V AUEICT NG EIEENME TS T &N
WE TN TV B [15], Jacobson 51, pH 6.0 & pH 8.4 I
¥ T Rhodobacter sphaeroides F13¥ CuNiR (RsNiR) D
e ART 21T, T2Cu B ICIFET B 8 AT 287
% (AcNiR Tid His255 1CdH7z%) ORGEZ(LZRH LT
W3 [16], TORGEZEICE > T, 7IVAU T T2Cu D
e n BN A LR MK N % LRIHL T 5
M, TNSO/BET— ZIIEHEXRRIC K > TR SN
EDTHH, IS TICu & T2Cu METCENIIRRET
HBrLEZIENS, cryo-EM X v SIS TR LT
AcNIR ORI, BTRUIC K 2 BEZ T ATWIEN o T,
Z T TpHG62 L pH 8.1 ICFIF % AcNIR DEZ Ll U 7z
W, TEEHD & F ORI AERIIED S NEh o Tz, L
L, cryo-EM ¥ JA L2 BT % eIV L Tz 22
=7 (Fig. 4) T, Z=57 (F) 7Y Aspos & His255
DORNCHEZICHN, pH B2 Z B EIRENZE L T
WBEDEEZ LNz, CDES Y THENIALEICIE,
IKERES 2L T Asp98 D O° J5 - & His255 D N° JH 7%
IR TFHMFEEST S (Fig. 2)o pH 6.2 TIE, TDKIDT
MESERLTLEo TSN, HHEMEFLTVWSED
EEZHN%, CuNiR DOHERETIX, RBICE DB
B9 2 H0IC His255 M SR FIC7a b U DWBEId %, i
W, CAF VUMD A I XYV —)IVELD pK, 1E 6 (L TH
D, His255 IO 1 bk - 7\ b >AbD T2Cu D
HIEICBEfR T 2 L E X BNb, BEBTFAY VNG (EPR) A
A7 FMVZe T T2Cu D528 72 70 AN RGIE U T2 4
B, pH 6.0 & pH 8.0 T T2Cu HIKD AT RV (b
L, 7544 EFHEMBEER RO ZEMN T B &
MTE,
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Figure 4 The equal-volume 3D difference map (pH 8.1-pH6.2, red:
positive, blue: negative) of AcNiR.

4. F¢&H

G, Ny F UK BARPETRICK G2 ET X
WTHS SIRAET, ) 15 A XAVNE Wi T
MREOREDNHS MR 57T & T, 754 A E UM
e Te g 2 > 787 O YR RS it O B — &
SIS Nz, HHERTFRZ B Lo LT 2 EERDORK
REZ PR 2 7cIcid, SR TREEZ 5 X 2 XHR -
MBS S IG AT & O0FE T, 75 A A SRR
fighfr DRE IR 2 RS 2 C & DR REDPIfRICEHE TH
%o

5. &

AWZEIE, E L FEBFEE N H A 7R I 2% B FE M
(AMED) fI3EZE S 1 749 A4 T2 AFE RT3 A3
BN SRR M Ty N T 4+ — L (BINDS) D
5 JP20am0101071 DX £ L CLIEHS 1401,
1630)5
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KEK) PIEMERIEZET, T RYE, KBKE K2R
TAAEZERE,  mE DRI AT o 2 —, B AFZE AT
SHERPET L o 2 —OILREIRZE 7 )V —TE, XEREHE
T L—Y izt SACLA Z VT, I)barens o
R 2R X BT 2 C EICI LE LT, Th
&, KEK PEMGER AT O SACH KL, —HieTr
R E, BB MERIR, TR AL B ESR O BTk
Bz, BRI, KRR ZERE T AR i HURE
Bz, BRI CHRR), BME AR OB RO A,
KHE—TLR, @RS > 2 — OBNBER ST
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DEHRTY,
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il EUTHIATE 2 EELIYTT, IIVaryhgidik
EROKE E LD IRMOMGRZNS C Lid, @EOEA
EZE DRI 2 #HE T 5 L THRETT,

AWFETE, BN L—P =2 a IRG LT s F
B A F/BRUETD 1) L0 —ROEHRELZ,
Z DO SE 2 b2 Xz FVTY 7))V 2 A L TR
RUE L, IIVaAVhS@TEHTH 2 L—2 A DR
SRR DEIE S N —75, RO &R e IRE T
BEIRENBBAEYNDO RIS S5HZNT &I D X
L7z
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