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Figure 1 (a) Crystal structure of NdBi with spin orientation. D vector
is indicated by the green arrow. (b) Schematic Fermi surface
(FS) and bulk fcc Brillouin zone (BZ) of NdBi, together
with the surface BZ projected onto the (001) plane (orange
rectangle) and Dirac-cone surface states (SSs) at the T and
M points. (c)ARPES intensity at 7 = 40 K measured along
the I'X cut (k. ~ 0) of bulk BZ with soft X-ray photons of
hv =515 eV. Red and blue dashed curves highlight the band
dispersion for the Bi-6p (hl1, h2) and Nd-5d (el) orbital. The
spin-orbit gap at the intersection of these bands and the band
inversion at the X point are indicated by white and orange
arrows, respectively. (d) Calculated bulk band structure in the
paramagnetic state. The label of bands (6-9) is also indicated.
(e) ARPES-intensity mapping at £ as a function of &, and &,
at 7= 35 K measured at zv = 60 eV.
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Figure 2 (a) ARPES intensity around the T point of surface BZ
measured at #v = 75 eV. (b) Same as (a) but measured around
the M point at #v = 60 eV. Black dashed curves in (a, b) are
guides for the eyes to trace band dispersions. (c¢) Calculated
surface spectral weight along the TX and 'M cuts projected
onto the (001) plane, obtained with the Green-function method
for a semi-infinite slab of NdBi in the PM phase. Black dashed
curves trace the band dispersion of D1-D3 SS.
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Figure 3 (a) FS mapping around the T point in the AF phase (7= 5 K)
measured at v = 60 eV. (b),(c) ARPES intensity around the T
point in the paramagnetic phase (7' = 30 K) and the AF phase
(T =5 K), respectively, measured at 4v = 75 eV. (d) EDCs at
the T point at T =5 K (orange curve) and 30 K (black curve).
(e) Temperature dependence of ARPES intensity at the T’
point.
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Figure 4 (a) FS mapping around the M point in the AF phase (T =5 K)
measured at v = 60 eV. (b),(c) ARPES intensity around the M
point in the paramagnetic phase (7' = 40 K) and the AF phase
(T =5 K), respectively, measured at 7v = 60 eV. (d) EDCs at
the M point at 7= 5 K (orange curve) and 40 K (black curve).
(e) Temperature dependence of ARPES intensity at the M point.
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Figure 5 (a),(b) ARPES intensity around the T point for domains
A and B, respectively. (c),(d) Same as (a),(b), but at the M
point. (e) Optical microscope image for a cleaved surface of
NdBi where domain-selective micro-ARPES measurements
were performed. (f) Spatial mapping of the ARPES intensity
integrated the (E, k) area around the T point, measured for the
area enclosed by the green rectangle in (e). (g) Distribution
of domains A (orange) and B (purple) estimated from the
spatially resolved ARPES-derived band structure. Gray and
black colors represent indistinguishable and very-weak-
intensity areas, respectively.
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ROV OWT NI I N [Fig. 5()], HREMERTIX
CDX D IENIEMEAFENER T HT D E AFRJETH
% T R LTz,

2-4, S AFREICREE S Ll Dirac EFIRRE

Dirac FE TIRRED R TIR 2 TV ORIFEZH S MICT %
728IC, Fig. 6(a)~«(d) IC/RT KD, DomainA & BDT x
JVIHETIRE E L U Tz, T AOE6E [Fig. 6(a),(c)], M s
W% [Fig. 6(b),(d)] H1C Domain B IZ D k, J7 AN T 72
T el DMFRICHRAITRI/NEZRT v b (82) B
FET ST e B, TOEWIE Fig 6(e),(h) ITRT X
I, MUEMmMICHIT 2 2D AF RA A VDFIEE
BT 28 ROHHKZERT 2 & THHTE %,
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ke Lo High K

Domain A Tl& AF OFEEDHE A MIC &R L, &EmIC
Nd £ A > DT — A > b HVisREE I #5113 % [Fig.
6(g)le TDFER AF HIC A B & kAN RITOIR UMD
LT % [Fig. 6(e)]o Fig. 6(a),(c) D C, WFr7z 7 )V I KR
& kOO IR L ESFFL T3, —/7, Domain B T,
AF BEDHA TN T 3728, REHOMKE—X
b SRRETEICEE A3 B [Fig. 6(h)]. Z DFSHE, Ti&
M HDOHIRNC B 25 BZ AU LTI DR LAAEL S
[Fig. 6(h)]o T AF B Dirac T IREEDOE BICH LT
HEEREEERIZLTED, WERZ MLV (D) HENIC
% & & [Domain B; Fig. 4(h)], #ERHFE S =0T, 134R1F
TN, AF TR EEFRE (@) DN Tnaict
A 59 Dirac HE TIREIXMREI NS, THUIHEER [3]
KX TIRESNIZAFTIHZDEDTH D, BL-28A I
BB~ A 7 O ARPES O EWWZEM 2 REEIC X D WD
THEMNEES TR TH B,

3. ¥¢&8

SOEREME bR T 2 A )L M fg A5 I NdBi IS B W T,
Photon Factory BL-28A 7% £ 7 WV T~ A 7 T ARPES
HEST BT LICKD, KB R A A > 20 L TE IR
RERE UTze ZFOREHE, R A A ICHKAE LTz Dirac 1+
REZEL, 7 )V 2 HONHFRE & RN B A A > D
WFRERIES LEDEZ T ETRALVEEE Lz, SH
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Figure 6 (a),(b) ARPES intensity around the T and M points, respectively, for domain A. (c),(d) Same as (a),(b) but for domain B. (e),(f) Schematics of
the influence of AF structure to the folding of FS and band dispersion for domains A and B, respectively. G, is a reciprocal lattice vector of
magnetic BZ for each domain. (g),(h) AF structure for domains A and B, respectively. D vector is indicated by the green arrow.
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Abstract

FEE K TR NE SN 29 % M, N IS B RERBIEER BCE L IR TH 50, AE ViE ML (SOT)
I K BHEBERSENIHH SN T VR, ZTT, AT SOT ORI HE & 7% % Mn,N HEBEOERICE L #lAH, T
ERF vI)VIRERSFGE Lz, Tz, BRICBT ZBEEITHEAE L7 Mo,N OB R — VIRFIROMN S Kz R Uiz, &
Bl X BRREA M @ MERIEIC K D, 4.2 nm O Mo, N BRI 20 nm DL EO T = U B Mo, N &3 B R 2 HANERET S

C EZm%d BHERMGS NI,

1. IFLs®IC

A¥ Y A=y A58 T, s VR bORIfE
DWTEAICHEM TN TE R, ZO—DE LT, &
FEFEATY 12108V 7 FTI8A Z [3-6] NDILH D
HRFE N 2 EIRRENREEER BN [7,8] DD 5. EHiEKE)
WERER B D, MR O X U RiE 2R3
BAEVBATRIVY (STD) [71 &, WMEREOREEOF
WHSNBIHEATNDE A Y ZFHT %A Vil b b
7 (SOT) [B1ICKAIEND, —fRHIIC SOT D JTHBEIX]
FF R EHR BRI ER SN TVBED, ZOEH
R DIEE 7% 6 nm AFIC T B0 EHH B [8.9], £z,
ShER N PRI KB EE R B 2 2T B I iE, MRS/ N E 7
LSRRGSR & Vo T2 D S RD BN B, TDT
B, INSOREEHEROFHmLELEBRSBOGER
Mn Z\—R & L7 o VMR EE SN TE 2 [9],
KAOMBETIEHL TV ST T A HA MMEED
Mn,N ¥ [10-13] & K 72 BRI RER B O 6 )1 751044l

Ferrimagnetic structure

I'4q structure

I'sq structure

Figure 1 Schematics of the magnetic structure in anti-perovskite Mn,N.
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METH %, Mn,N #fi5EIE Fig. 1(a) ISR XS AT U
MHEEETZEEZENTVS 1411, 7L 7 OHlE
TFigl 0) BT 1 IWRT X%/ >V =T KW
FAEST 5T EMMESN TV S [15] EE 10 nm DL oD
Mn,N I, SRR REER B OB A T 2 /NS %
it (RAFIREAE M, ~ 100 kKA m™) LEEE RS (R
AESHIINVF—K ~01MIm™) #4793 [10], Mn,N
HFIC I % STT OH % W= SR E)FE Tk, =il
THIAELD SOT DELERIC VLT 2 sk h D i 20 4 T i e
BE) (REEE 900 ms™) AR E N7z 161, LA L, BX
BICRERBHREE G x 10"Am™) AKE W [14] 728,
IO TE LR E L5, T2 T, HL
& Mo N IZFF % SOT DFHZMEF LTV 5, SOT DF)
FICIZREMEE 2 < T 2 080D 5 [8] 128, AHIZETIE
Mn,N FiEIC 31T % SOT I & % REEERESh DB 1AL 72t
FOF—H L UT, Mn,N BEROER & Z DR DG
Zi1o Tz,

2. EEBRFZE
2-1. ERMER A&

AL TIE Mn,N & DFE TS Ay F W 0.1 % FREZED
SrTiO;(001) EAR 2 i U 7z, A iR aiic Bt A & 7A
B OU THIZF IS U, Buffered HF (HF: 5 wt%, NH,F:
36 wi%) ZHWTREZ LY F 7 Liz[17]e MnN [
E Mn 3 FHRB XU N @EE T 7 XA DOFEBFIEIC K 5
DRI R F—IE TR LT, T E, EiREE
I 450°C, T AHBABIE 132 W, F v 2N—[EiF
3.60 — 3.65 x 10° Torr £ 7% X 2 ¥ Uiz, bkl OB IX
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R 222 2 2 T L THIBI L7z, & 512 MnN O L
ZBi1Ed 3728, 3 nm D Si0, F+ v T @E% in-situ THE
LTz,

2-2. @A E

RO BREIE Cu Kal 387 FWW 7o XER S (XRR) I
BT K > CRMHIi U 7zo RO BIZE & PO R I
JE I BEMEE (ARM) 2 W Tz R db PR S el
FHRIEIHT (RHEED) 1Z X o CREi L7z, =iRICHBT %5
RO R—IVEIER (AHE) (d Van der Pauw 7% [18] Tlll
FE LT, 51T, 7ERL 72 Mn,N BEORARE Z 119 %
728, KEK-PF @ BL-16A 12T Mn L, ; WU 34 % X R
WGt (XAS) 36 & T XA — EPEflE (XMCD)
ZFEhE LTz, XA EOFHINC I 2B PN EEE Y
Too BIEHORIEEO KR E E1E Mn,N ORI BRI
% x5 TICRE LTz, XERE2D0D7 vYal—XLER
172 VT 10 Hz THEAMR 2 A v F 2 7 LI HH]
MUize TOE EDOMRAEI I TIIZEC B 2 HERE R
MHEP~90 % & HFE > Tz, WG XTCRCORFSZE
ZTHIE LT — 272G LT XAS BX U XMCD ZHH
L, N"w o759 R Bl LTI, £z, WELK Ly,
WL D XAS 38 K U XMCD h 5 LU R OREEE F R FITH]
[20,21] Z VT, WK E—A Y FOFHERIT- T,

Morp 4 fL3+L2(#+ —u)dE 4q

Morb _ _Aouti, ™ — 7 77 49 1)
Ny 3 fL3+Lz(H+ + u-)dE 3r
mwm—7m?=__6LJ#+—M7dE_4L¢H}#+—ﬂjdE
ny Sy, (u* +u)dE
(2)
_6p—4q

r

Mgy & my (FETCROWEBL XA VREKE— AV b
ThHb, n \FNETHED 3d PuE DR —)IVEERL T\ 5,
mi (% 3d L O BTSN U 72 B SO - B — X >k
THs, ACVHLHEHBEIERNT0IT/NE 7% 3d Wik E
I % LU T, mf c1—3cos?6 [22] BSK D 1D, AHIFRIC
BT, XERB IS O A E% 55° (magic angle)
LT, mi~0k LRtz ToTze wt w &AM
RIS T BMINARY NIV TH D, wt+u & pt —u
BZNZFNXAS BETU XMCD AT MLEERL TV,
p & Ly We I 5 @ XMCD, g & Ly, Wt U 5 O XMCD, 7 &
Ly Wi D XAS AT M)V T3 )VF—E THED LTz
HTH %,

3. REIER

Fig. 2 1& XRR 727 7 A VLT AFM % TH %, XRR
T 7 AVEBENTIE, IARTOFARIC BV TR
Bz KM UREINR SNz, BT RLET v T 0>
TOT0T 7 A IIGHREBRAERIC B LT, TDT«
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W T Y TRERD S E M E Nz Sample A BXTU BICIBIF
Mo NBOFEX, ZNZFN247mBELT420m T
Holze AFM TIEITANTOAHT BN T R FEITEH
(RMS) HEA 0.5 nm KRiOFEHGZEXmMAR SNz, &b
U Sample B ICB W TERAXHEMIREZ FEl->THD,
Lo T3 T LR Lk,

Fig. 31E [100] T DB FRZ AR T TIZ Lk
Mn,N D RHEED i TH %, EBHDHRICBVTE
MR MaN O ZEF Y v )VREZRET 5H VA
U=\ 2 =PG5 NTz, RIMOAKHIART, b
VRS DEIRG 7% S Mn JR ORI & - THE
LAEWEEBIE-EO ERZAZT D, EHRETH
IELLEDCEMLIZEEZ DN S, £z, Sample B &
SrTiO,(001) #£ 4K D RHEED %7 L9 % &, HS MM A -
V=22 Lz &5, M N DEROERZ 7
BATWEEZBNS,

Fig. 4 X R HT 25— )VIRFIR O HE /5 AR KT
HTHB, TTTRUEERRE, 7077 1I)VORKME
EE/MED TN ES E R B X HICA Ty b EMIEL
D THB, WITNOHARICB TS, Wilkthiiz K
M U7z AHE HPRDOIERE R ES DS 5Nz Sample A IC
B 32 EKER Y ORI BT 3 &R R,

(b) Sample A 4.18 nm

Sample A

s Iams =,0.477,nm

273 nm

Intensity [arb. unit]

(C) Sample B

Sample B

26 [deg]

Figure 2 (a) XRR profiles of Samples A (blue) and B (red) obtained
by experiment and calculation (bold black lines). (b),(c)
AFM images of the sample surfaces. The scan ranges were
set at 1 pm squares. ryys i the value of the root mean square
roughness.

Figure 3 RHEED images of Mn,N layers taken along SrTiO;[100]
azimuth for (a) Sample A, (b) Samples B, and (¢) SrTiO;(001)
substrates.
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4 (a) Sample A (b) Sample B
£ 2} | IO
o
Ci3 0
=0t 4 F g
Q . | L @ RT . ) @ RT
-4 -2 0 2 4-4 -2 0 2 4

HoH 1 [T] HoH 1 [T]

Figure 4 Anomalous Hall resistivity measured on (a) Sample A and (b)
Samples B under a perpendicular magnetic field.

Mn,N OE WS RMEICHRT 2 E DT, IO R
[10] & & —3d B, —/5 T, Sample B D EH K — LT
H1Z, Sample A DFERICH LTS HREEL TV, Fz,
Yol CORER—IVIEFRIE L0 LE->TED, RM
B L DR Z R LTV 5, TDZLIE Mn,N DEFEDE
WL U Te a2 bICH kT2 6Dz EEZ 5N
2o

Fig. 5 1& Samples A, B O Mn L,; WUWHIC 351 % XAS F
KU XMCD HITEDFERTH %, Fig. 5(a) BX T 5(b) IR
L7zZFNZEND XAS AT MU, 1ZEAEEVWHR
SNizhholz, TNHIIE, MEICHRE TNz Ma,N X—X
ML [EREOFERTH %, Sample A D XMCD A7 kL
(Fig. 5(a)) KBTI, BEICHE SNz Mn,N DFER &
FIREIC Mn,N D7 = U EERSEICERK Lz a7 7 4 )uh
HENTz, FHC Mn L, RUIGHIC BT B IEEDKE IR E—D
FACEATICHE LTeBE— A Y MCHZ E DT, Mn 10
YA MK > TEFIKEMENC G S0, ZNEN
DE—=IME-oTH EERNTWVD, FTITHTRICBIT 25—
JRBEEHE ORGIR 23] L OLIRIC K D, KSR LIZAED
FHOE—7 a BEHMEICH U TR TE— A~ R 2}
DIO—F—0O Mn(l) DHEFE, EOT0—Ra¥—7 i
fBicxf U TR TR A T — A > R 2R D0 Mn(Il) D
HEN RN —r2eEZBN%, —/5T, Sample
B @ XMCD A% )b (Fig. 1(b)) BV TiF, Sample A
@%%zw&TXMau%%®ﬁﬁﬁﬁﬁbko%t,Mn
L WAERIC BV T E—7 f OGRED a IR TR E s
wato_®%%i,mn%L®ﬁm%ﬁ%bfw%a
#Z 5MN%, D.Fruchart 5 [15] B 7o ik FEGELIC L %
7NV Mn)N OfEEERBERHEORSFIC BN TIE, mod
~ D Mn(Il) DEESE— A > M, 8BS 20 E T, oIk
HHR 7 SRR T DE— A Y "2 ET B T LG X
NTWV3, 20 nm FEEO Mn,N RO EICIE, EBARD
I KO IEHAUN IR I T E 213 E/hE L, oY=
TR VMG Z LB EEZONTWVWSZD—HT,
AL CIERL L 7z Sample B CIETL Mn(ID) H2RD E— 2
BIKELEELIZT EDS, Mn(Il) DE— AV MTBU
2 IR Ry (T, B E 72 d 1, B AR L, R
B4 A ™ @D Mn(ID) IS K L7z XMCD DR E iz &
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XAS [arb. unit]
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Figure 5 XAS and XMCD profiles for (a) Sample A (blue) and (b)
Sample B (red). Integral of XAS and XMCD spectra for (c)
Sample A (blue) and (d) Sample B (red). (e) Orbital and (f)
spin magnetic moments. The box-and-whisker plots illustrate
the variability of values as the parameters p, g, and 7 are
varied within the shaded gray region in (a)—(d). The square
plots show the mean value.

EZ 5N %, Samples A, B D XAS & XMCD O/l Z
TZFh Fig. 5(c) B X U Fig. 5(d) DO TH>7zo MnJFHF
A UHUERAAERD/NE < Mn Ly BX T L, Tl D
ZFEDIH DR THEIR 2 728, WNHO BT Tl
XMCD DFEEAKE K ZEL Tz, iz, L, WU
DEITFIVF—HOEAMMECOVTE LN R SN, Z
Dizé, JKOTHRU T TR OBE R XU L, TIY
U DR Z 2 Z TR D, WEOCAHATIANG X BT — XA
Y MOFHEETE ST, TDEED Mn FT-O R —IVEIZ
FATZUC BT 2 58— [HHET R ORER 23] D ny=54 &
Uizo BHRICE - THE SNz Samples A, B DJLERGRE—
A M Fig. 5(e), AE VAT — A > M Fig. 5(H) D
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Abstract

RURDBr =, HEBOY T =y N R VRTERERNCESE

LUERENE T /R THD, TORHMZH

ZEERIRMEIE N D, WHZEICHR 2 IR B T2 NT S 5 T LN TE, Yk s ENDOISHPHIRE N TVWS, LoL,

Z < DRI ET —VIFHREND DRI &

BYB7D, TOBRDNEZEMANDT 72 ADRSNTLE S, XN

DEr—Y DG LR VTR X o TASEIICHIES 2 2 eATENR, BESFONALBHICERTH S &%

A6bNB, TTTARWIZETIE, NLEINZEF/r— TIP60 72 W,

REHFE LT,

1. FL&IC

AT, WADLRIERELUI N L2 R0 E ) /7
— Y TIP60 &2 & LICH IR 5 Fakat 21TV, &lEA 4 i
JSE U TCRITIC 215 - fEET 2 R 72/ L7z [1]. TIP60
WS EAZ VN7 E LSm & 2 m Ak X 28 U E MyoX
coiled-coil ZRIA LTzl &G 2 RV ETH Y, Tz kG
WCTHIHETEZ L AFMICETL 60 mik 2 N7 Er—
veLTHELNS (Fig. 1) [2]e T 60 mARSE I MD T
LETHD, MDZL DR UISVEY —D L RIBEIC

BERMEDLTICHREEE Y S LIFHE LV, ZFT T, TIP60
@Tﬁm&AA fRift 7 I B8, 1) FITEFEA

& BRNEEGET, 2KV TEREA A4 > Old)i
ICKOfREE L7z Ty " RBRBET ST L THUSE
THB, LW T Ta—Frid#lz, BEA A ORMIE

HEMAMEOBOW G 2T 2 -4 T, ®EFL—%
B x60
Pentamer protein L <
Dimer protein Fusion Protein

ZORE LRz BIEA A AR HIES %

DFMC K ORGSR EZ L TERT D5, X
>R B ORI A GHIEIC MmO TERTH %, AT
&, TIP60 DGR 2RI Uz L7412 VB XU,
PF Dfitiak 72 1 H U 7o MG it OASRIC DWW TN %,

2. TIP60 DEE - FERERIEICHI e TH 1Y
2-1. HEMICEA LGEVERGDIEE

9, fREL7IREE TR T NS TIP60 £ F ik 7z &S
T2 EEZEANE LT, MalZzTT> %, DAiiciE L7z
original TIP60 D 7 Z A A BT WHMEE (Cryo-EM) Hi&i (PDB
ID: 7EQ9) [3]1CDWT, ¥FIC TIP60 DEFICEE L UH
m5ﬁ71%/%%ﬁﬁ%¢m CHRREITV, K67 ki
ZRE N DN E LTEDTz, TORKIE, ¥ 7a1=v b
MTKBHEAZIER L TVE T A, 60 BIKOZEMN
WICEERHFGZ LTS EZ D THS (Fig. 2), &
BX, K67E 28 ¥ 1k 7 {fF
Lick T h, fitiEL 720k
RETCTHEIENZ M
Native polyacrylamide gel
electrophoresis (PAGE)
X OERE NI,

Ic

Figure 1 Schematic representation of the design of TIP60.
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e

Figure 2 Three-dimensional structure of the LSm pentamer (PDB ID:
3BY7). One of the subunits was highlighted in cyan. The
close-up view of the interface region around the K67 residue
was depicted in the right panel. The dotted lines show possible
hydrogen bonds with the number of distance (A). Reprinted
with permission from Ref. [1]. Copyright 2023 American
Chemical Society.

2-2. RBFET7 €TV

K67E 2 B AR D TR T IVREEN S, K6TE FRILGEHE D
5 EASURITEIIC & K6TE ° D64 SRELDMIEE I K O BH%d
2722y FOFHICHNKT HEBOBERTFHEEL
THELTWR T bbb oz (Fig 32), TNHIE—K
I CaZmEDTIVAY LFEB/AA > & KSMHEEAL,
TIVEY 2V VIR EDRIRD CafEe RIS EICBNT
Bif & LTHEICRZII OGNS, ThcEDTHLIE,
COMBICT VA THSEMEST A2 8T, BT
Y72y FHENFEEICKDEBEN, EA A VIR
TEHIC 60 MIANDHZODFLEINEDTEEVNEE
Aleo FTTHEUS, FERIUTZ K67E ZBEIKISH L THA
D7)V TSR Z2 9NN U Native PAGE Tt L7z & C
%, CaCl, £721& SrCl,, BaCl, ZIIIL7235ET, T 0O
JEARIEIIC 60 BARICHHIET B3 RAEITET % T &M
bt (Fig. 3b). T, TOMEKIEEA A
FL—XThH5EDTA ZIHRINT 5 Z LI K D EOMITHE
MLz eh s, 2EOEEA L MRFEIRE N, B
KRN &I, ZDMDOERSEA A VIFEBEAADT L,
EfED Mg A4V THLEBIRFEINT, SEOENNZ

- K67E
D65 5¢_CaCl, _SiCl, _BaCl, MgCl,
V68’ (kDa) 591 23412341234 mm (kDa) 12 3 4 (mM)
1236, 1,236"
1048Ha . cm— m——————
S66' 720
480>
K67E 242
S66 146%
N
D64 %
-~- - - -

Figure 3 Metal-induced assembly of the K67E mutant. (a) The
predicted structure of the K67E mutant. The adjacent subunits
were shown in green and cyan. (b) Native PAGE analysis of
the original TIP60 and the K67E mutant w/o alkaline earth
metal ions: Mg, Ca, Sr and Ba. Reprinted with permission
from Ref. [1]. Copyright 2023 American Chemical Society.

BB EICEE LTV T EARME NIz, LLEORE
M5, Ca*® Sr, Ba DIFE F TR ENZ2BEKICDONT
&S| A A IKTFRICTE R E N5 TIP60 & L T, mTIP60
(metal-induced TIP60) & @M% L7z, mTIP60 D4 JE RN
KB EENREIMDTEL, 60 ERREEDUERIE Ba A 4
CVOGETREE 94% Lo T,

3. mTIP60 DILkiEERRIT
3-1. X #/ARkEL (SAXS)

PF @ Bio-SAXS € — L\ F « ~ (BL-100) I B\ T
SAXS IC X BT ARSI 2 R LTz, £9, Ba 1AV
HANC & D IE E N7z mTIP60-Ba I DWW Tk Lz & &
5, original TIP60 & FALL L 7= BUELEAR DG S N, [FERD
BRIRRI 2B LTS T MR E N (Fig 4a), F
Z RN 5RO TR T ORI R, 1 9.4 nm, R
B P() D SR TR KE D, BRIRKLT- D5
BEBICHIS) & 21.8 nm TH - 7z, P() IS EHEEEIIC >
T UlentiZzRml, hirHHZETHB T ENRI NI
(Fig. 4b), BLBRZEWNC &I2, TD Y7 B original TIP60
KDEREL, KOEOWHEENRBENT, ThlE, F
W & [EIRFIC HFEMNIC = E 9 5 original TIP60 MFELK A
R D AHRHE D 17 —ENELS 2 DITHR L, fifeE L 72 IkRE

a . b 0.002 - 0.03 ¢
e,
1
0.0015 -

Ay 0.02
5 . S 0.001 s
~ Q . 1 n.
T 0.01 | e
= 0.01

5661 0.0005 -

0.0001 . : . : 0 —_— 0

0 05 1 15 2 0 5 10 15 20
g (hm) r(nm)

Figure 4 SAXS analysis of the metal-induced assembly. (a) X-ray scattering curves and (b) pair-distance distributions of the original TIP60 (black),
K67E with Ba ions (mTIP60-Ba; red), and K67E with EDTA (blue). (¢) Dummy atom model constructed with DAMMIF/DAMMIN for
the K67E mutant with EDTA (gray sphere). The cartoon model is the part of the cryo-EM structure of the original TIP60 (PDB ID:7EQ9).
Reprinted with permission from Ref. [1]. Copyright 2023 American Chemical Society.
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THE XN in vitro TEHEE % mTIP60 TIEZD X 5 7%
ATREPEDMEEN T BT LTV 3 EHEIE NS,

I, EDTA FIEEOREIC OWT RIS LIz &
A, ZTORTFREENRICHDLTED (R: 3.7 nm, D,
12.0 nm), &EIEFEE FTOMEEZE MR LTz, PO) 1,
Rod JRD7 T CHRBIMIC 72 5 N 2 EEREE NS AR - 72 9 fri 7
U7z (Fig. 4b), P(r) Z & & 1T DAMMIF/DAMMIN 7'H1
75 LK O EBLL 72 dummy atom model (&, MyoX R X
AvENLE2 ®8AO#EE X~ LTz (Fig. 40), C
DT &lZ, ©—LZA LHIC PF THEMfi L7z ZHEBR 7
ux ~J57 0 — | ZAFDCEELE (SEC-MALS) 12X %
DTEREROMENS &N,

3-2. Cryo-EM, BSRIFRHR
KEK-SBRC @ cryo-EM (Talos Arctica G2) 7 i \»,
mTIP60-Ba D VKRG 21T > 7o, SIS, 61,251 K
Th5 396 A (gold standard FSC@0.143; I symmetry) D57
fiARE THEE &2 1 %E L7z (PDB ID: 7XM1, Fig. 5a), Z D
R, EAEOHIEIX original TIP60 L IZIZFETH -7z (R
FOLE O T IR R 72 RMSD = 0.78A), — /3 C, K67E
FRILSEAD 5 BRI ERIC BN T, REO EM <y TH
BE N7z (Fig. 5b)e TN, original TIP60 D cryo-EM
Xy T EDEEIRENTH D, Kt L Ba A A ISk IG
T2LEDEEZBNS, FICHIET % K67TE, D64 ik
OMEEAIV AR VBB XT, BT 297212y Mok d

d4 Ke7
by N

.__ e D61 w, * W

mTIP60 Original TIP60

Figure 5 Cryo-EM structure of mTIP60-Ba. (a) The EM map and the
refined model structure of mTIP60-Ba. One of the subunits
was highlighted in cyan. Red sphere refers coordinated Ba
ions. Close-up view of one of the pentameric domain was
depicted in the right panel. (b) Close-up view of the cryo-
EM structure and the EM map of mTIP60-Ba around the
K67E residue (left panel). Corresponding region of the
original TIP60 was shown in the right panel. Reprinted with
permission from Ref. [1]. Copyright 2023 American Chemical
Society.
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% D65, V68, 169 FIED T A IV R IVIZZENZH Ba
AFVOENI T UTHAEL TV S LHEIIET NS, FEE,
D64A ZEAFRERI LI L T A, BEA A T 558
Wbz, DLEORENS, UPIORHAED, ©EA 4
VIS BADFREICRN LT T2y MEEIET XS
ICHAET BT LT, 60 BAMENDEAZHAEL TS
TENHEMNEES T,

4. ¥¢8

AW T, NT.2IRTEF /75— TIP60 I DWW T
Y7oy MEMHEERICER LIzl 2Ty, T
AV HHEESBICK DG - B2 FIHT 5 RORERITH
LU 7z. KEK PFICHT 24 OREERATOR RN S, &
BRI ORED 2 BAB XU 60 BIATH 2 T LHUR
Nz, iz, @A A VIS KBEEFHEOMTHAZIHS
MTT BT ENTE, BN —Y DERGIREER 5
RSN X ORI RE AR AR, S T ORFRN RN T
CEBEORAIVITOMBICERTH S, EE, B
mTIP60 7 FWV TRAEE D A X > R 7 DONE 2 FZHE L T
BY, SETIP60 DF ./ Fv 17 & UTOIHANRNICH
FEND [4]o

EFR

SAXS J2Ei&, KEK PF O BL-10C ICBWTHML FE L
Te GREFET 1 2020G674), 1E/KMEEEZIT TS, E—
LA AR EOHERICHLP UL E T, Cryo-EM I K
DAL EREERITIE, AMED-BINDS (JP22amal21001) D%
D& &, KEK-SBRCICEBWTHEML F Lz, THESER
FEZIE T, ARy T OERKICHELBAL EFEd, AWt
721, JSPS RHiFZ: (JP18K05324/JP17KK0104/JP19H02522/
JP22J13988) 5 X U JACI 2 8 [nl#i{b 2= Fu Al i 22 B il &,
BEMELR AR A AR AR R T 0 D LR S & e D
YR THEMLUE LTz,
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